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The Standardization of Surgical Services 


by J. V. McKENNA 


tale Profess 


Tue standardization of surgery has been a topic of dis- 
cussion among surgeons for about forty-five years. Dur- 
ing this time, about nine articles on the subject have been 
published by reputable medical journals on this continent. 
These articles range from speculation as to the probable 
advantages of standardization to a variety of attempts to 
analyze the situation experimentally. 

The earliest proponents of standardization in surgery 
seem to have anticipated its major advantages rather 
well. 

1. Determination of the best method of doing things (2) (5) 

(6) 


Jniversal usage of the best metho 2) 
Ur 1 usage of the best method (2 


2 
3. Reduction of operative time (3) (5 
4 


Reduction of risk through: 

a. Reduced span of concentration (3) (6) 
b. Greater individual skill (3) (6) 

c. Improved teamwork (6) (9) 

Greater facility in training surgeons (3) 
Financial economy (5) (6) 

Reduced fatigue (6) (8 


These advantages if only partially realized, would be well 
worth the cost of achieving them. Despite the forty odd 
years which have passed since the idea was first brought 
forward, however, little standardization has been accom- 
plished. Aside from a few procedures which are per- 
formed in about the same way everywhere, methods 
differ greatly from one surgeon to another, or at least 
from one medical school to another. There are often half 
a dozen ways of carrying out the same procedure and 
apparently little concern that one of them may be much 
superior to all the others. 


RESERVATIONS ABOUT STANDARDIZATION 


The major objections raised by surgeons to any at- 
tempt to analyze surgical techniques may be listed as fol- 
lows: 

1. There is no “best” way of performing a surgical operation. 

Cases differ and so do surgeons. Different methods are made 

necessary by the different conditions under which surgery is 

carried out 
2. Speed-up is not consistent with the welfare of the patient. 

The purpose of surgery is the welfare of the patient. It cannot 

be sacrificed to save time. Everything which ought to be done 

must be done and done carefully 
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3. The time to be saved is not of great consequence either to 


the patient or to the surgeon. Anesthesia is improving, surgi- 
cal shock is being reduced and even in complicated procedures 
like open-heart surgery, the blood-oxygenator provides ade- 
quate time for complicated repairs. 

The advantages to be gained from standardization are only 
speculative. They have never been properly demonstrated 


COMMENTS REGARDING RESERVATIONS 


It is not difficult to argue with most of these views on 
purely logical grounds. Perhaps the best arguments may 
be summarized as follows: 

With regard to method, the Industrial Engineers reason 
that if there are several ways of doing the same thing, 
all are not likely to be equally good. They, therefore, 
advise taking the better elements from each of the 
methods extant to construct a new method which should 
be better than the others. Then everyone should use this 
“‘best”’ method. In general, the surgeons seem to appreci- 
ate this argument but contend that the different tech- 
niques for performing the same surgical procedure are not 
really for doing the same thing. The patients are differ- 
ent, the surgeons are different, and the anomalies they 
are seeking to correct are different from one patient to 
another. Not only this, but often the exact nature of the 
anomaly is only revealed by surgery so that previously 
made plans have to be revised. Thus, it is desirable to 
have half a dozen ways from which to choose. 

On the other hand, there have been prominent surgeons 
who have argued that there is one best way of carrying 
out a surgical procedure. Lawrence and Berry stated 
quite unequivocally that, “We believe that there is one 
best way of performing a surgical operation” (6). Along 
the same lines, McCarty wrote, “It is advisable in addi- 
tion to standardize every motion procedure so that a 
fixed type of operation can be used in every case in which 
variations from predetermined technic are not indicated” 
(8). 

It is worth pointing out in regard to the one best 
method argument, that a surgical procedure, like any 
manual activity, is made up of a number of elements. 
How large these elements are depends upon how finely 
the operation is divided. For some purposes, it may be 
divided into four elements, preparation, dissection, re- 
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pair and cleanup. For other purposes, it may be divided 
into literally hundreds of disparate units, such as retract, 
suture, etc. Some of these small units of work may be 
performed in dozens of ways. Take suturing for example, 
one may decide to use intermittent or continuous suturing 
or select from a variety of suturing materials. No en- 
gineer can specify which is best in a given case. That is 
the job of the surgeon, but when the choice has been 
made, what is the best set of motions to perform the de- 
sired function? That is the job of a work analyst and it 
needs a professional. If standard surgical techniques are 
possible, they will be combinations of best methods for 
performing small elements of work. But, whether they are 
possible or not, it may still be worthwhile to seek out the 
best way of performing the elements. 

Objections to standardization on the grounds that it 
encourages speed-up can be sustained only on the basis 
of ignorance of the true purpose of standardization. 
Speed-up implies haste. It suggests speed as an end in 
itself or as a means of financial economy without regard 
for care, safety or even the performance of a complete 
job. Far from encouraging speed-up, standardization pre- 
vents it. Webster defines a standard as “that which is 
established by authority, custom, or general consent as a 
mode or example .. . that which is proper and adequate 
for a given purpose” (12). Thus, the first requirement of 
a standard is that it be proper and adequate for the 
purpose intended. Thus, where slowness and deliberate- 
ness seem appropriate in the interest of safety, proper 
standardization would recommend it. Previous investiga- 
tors in this field are in complete agreement on this sub- 
ject. Gilbreth writes, “In no way does the increased 
efficiency due to motion study ‘speed up’ the surgeon nor 
give him more to think about at critical times” (3). Re- 
garding the same point, Lawrence and Berry wrote, “We 
especially wish to note that this is not a speed-up but 
rather, a case of ‘no haste, no waste’ and that the time 
saving comes entirely from the economy of motions and 
improved sequences without increase in the rapidity of 
any motion” (6). 

The argument that the amount of time which can be 
saved is not of consequence either to the patient or to the 
doctor, is based on a number of assumptions: 

1. The amount of time to be saved has been estimated with 

some accuracy 

2. That the principal purpose in saving time is to shorten the 

operation 


3. That time is the only saving involved 


None of these assumptions are entirely warranted. Some 
authorities have ventured a guess at the amount of time 
likely to be saved, “more than 10%” (5), but never has 
an estimate of the time to be saved, accompanied by a 
measure of its reliability, been worked out. Thus, any 
attempt to place a value upon the time to be saved is 
premature. Certainly a substantial reduction in the time 
required to perform an operative procedure would be of 
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value to the patient and even a quite small saving of time 
might make the difference between success and failure in 
a few critical cases. However, the main purpose of saving 
time is not to reduce the length of the operation but to 
make possible more surgery in a given length of time, 
deliberate careful work where it is needed, and time for 
more rest, more analytical work, and a more complete 
and careful job generally. 

The final argument that the advantages to be gained 
through the standardization of surgery have never been 
demonstrated, is more difficult to answer. One may say 
that they are professional opinions of surgeons stated in 
their best technical publications. There is considerable 
agreement among them, but some differences also. The 
facts to support their views are not conclusive. Take, for 
example, the question of supply tables. In 1939 Lawrence 
and Berry (7) recommended: 

1. Dividing the instrument supply tables into two units, one for 

instruments and the other for supplies 

Using special semi-circular tables with their total area within 
the user’s normal grasping area 

Re-arranging the various tables in the operating room to facil- 


itate the free flow of supplies and instruments from the nurses 
and back again 


They provided diagrams of layouts for three general 
classes of operations. These changes were designed to: 
a. minimize reaches and moves, b. encourage the syn- 
chronous use of both hands, ce. enable the whole surgical 
team to face the operative field continuously and d. re- 
duce fatigue. 

McCarty says of the Lawrence and Berry arrangement, 
“Although theoretically an ideal plan, the system seems 
to restrict the free area about the operative field when 
more than one surgical assistant is used, and the supply 
nurse seems to be placed dangerously near the anes- 
thetist” (8). The divergent views of these men regard- 
ing layout are given quite simply as opinions. Neither 
attempted to support his views with data. Nevertheless, 
Lawrence and Berry and McCarty seem to have pro- 
duced the best investigations in the field so far. The 
observation that their conflict over layout seems to be 
based on opinion rather than substantial data can be 
applied equally well to all the work done in this field, a 
short resume of which is given in the abstracts from 
American references at the end of this article. What 
seemed to be needed is a scientific method for analyzing 
surgical operations. 

In a recent article in a British medical journal, Sir 
James Patterson Ross comments upon this need (13): 

Trotter pointed out very clearly the conflict that exists is be- 
tween a practical art like surgery, success in which depends upon 
judgment, intuition and skill, and the exactitude of science which 
demands the elimination of the human faculty. Yet this conflict 
must not be made the excuse for failing to make clinical methods 
as accurate as possible. The clinical scientist has to attempt to re- 
solve the conflict by devising methods of investigation, the results 
of which can be correlated with clinical observation 
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Motion study is one such method. No informed person 
will argue that it is perfectly adequate but it has been 
steadily improved and is capable of further development 
to fit special needs. 


THE KINDS OF EXPERIMENT NECESSARY 

The analysis of a surgical service is not a simple thing. 
So many activities are involved, so many facilities, so 
many people, all from different levels in the hospital 
hierarchy and outside, and all with their own special in- 
terests which often seem most important to them. Some 
of the things which ought to be analyzed are the follow- 


ing: 
1. Efficient use of the surgical service; schedules, cancellations, 
delays between operations, preparing and cleaning up the 
operating room 
2. Physical facilities and their arrangement; the arrangement 
and design of rooms—operating room, scrub room, radiological 
and pathological facilities; design and arrangement of tables, 
stands, and other ancillary equipment; design and arrange- 
ment olf instruments 
Preparation of the patient; positioning, draping, anesthesia, 
etc 
Delays in surgery; teamwork, communications, pre-operative 
planning training of assistants, et 
5. Perfection and standardization of surgical techniques; the bal- 
ance of work between surgeons and assistants, the balance of 
work between the body members of the surgeon, etc 


Some of these mechanical and 
routine. Methods adequate for investigating the efficient 


use of the 


studies will be gross, 
surgical service, the physical facilities and 
their arrangement, and the preparation of the patient 
are already available to us. Micromotion study in its 
present form seems nearly adequate for studies leading 
to the standardization of surgical techniques. However, 
there exists a serious lack of methods adequate for isolat- 
ing the subtleties of teamwork and communications. In 
this area, creative work of the highest order will be 
needed. 


PROFESSIONAL METHODS ANALYSTS NEEDED 


The surgeons need not and should not attempt methods 
analysis on their own. During an operation, the surgeon 
must concentrate on the task at hand. He has no time to 
think of the generality of such operations, to observe the 
movements of his assistants or to speculate upon the 
origin and causes of delay. He is a part of a surgical team 
and of the communication system which enables it to 
function. He cannot stand back to observe either im- 
personally. In additon, methods analysis requires special 
interests and special techniques. The function to be 
studied will demand not only all the know how, but all the 
ingenuity and creative ability of the professional methods 
analyst. 

As an example of the kind of problem involved, we may 
consider the relationships which exist between teamwork, 
communications, authority and method as they apply in 
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the operating room. In this regard, Temple Burling writes 
as follows (11): 

What is actually happening is that the changing needs of the 
patient as they develop in the course of the operation, determine 
what everybody does. When the surgical team has worked long 
enough together to have developed true teamwork, each member 
has such a grasp of the total situation and of his role in it, that the 
needs of the patient give unequivocal orders. This is the highest 
and most efficient type of cooperation known. It is so efficient that 
it looks simple and even primitive. It is possible only where every 
member of the team knows not only his own job thoroughly, but 
enough about the total job and that of each of the other members 
to see the relationship of what he does to everything else that 


goes on. 


It is apparent that this type of cooperation can be 
achieved only under circumstances where each member 
of the team is able to perceive for himself the changing 
needs of the patient. This would seem to imply that each 
member of the team should have an uninterrupted view 
of the patient and the instruments which record his physi- 
eal condition. Lawrence and Berry agree, “An operation 
should have the continuous undivided attention of the 
whole operating team. It should not be necessary for any 
of them to turn around at all” (7). Temple Burling 
states that this degree of cooperation is based upon every- 
one knowing his own job, the total job, and that of each 
of the other members of the team. It is developed through 
working together. Unfortunately the opportunity to work 
together as a surgical team is not easily come by in the 
large modern hospital. Thus, a standard technique would 
seem to be a shortcut toward the kind of cooperation that 
seems desirable. Here, again Lawrence and Berry agree, 
“Good teamwork can only be expected if all understand 
the same technic” (6). There are many things that one 
would like to know about this relationship. Would the 
adoption of a standard technique make possible the 
achievement of a higher level of teamwork? What effect 
would it have upon the amount of practice a team 
needed? How often is this ideal of communication 
achieved, and when it is not, what takes its place? What 
conditions encourage it? What conditions inhibit it? 
These are questions which cannot. be answered from 
present knowledge nor even with present analytical tech- 
niques. The engineer who chooses to specialize in the 
study of surgical techniques will have to learn to work on 
two frontiers at once. On the medical frontier, he will 
attack each problem with the best analytical tools avail- 
able. On the engineering frontier, he will try to develop 
the new tools needed to solve new problems. He will need 
creative genius more than mere technical competence. 

The basic problem is an old one; to prove that stand- 
ardization is appropriate in an area of manual activity 
where its potential is not immediately apparent. But 
standardization has been proven useful in hundreds of 
such areas. It is not long ago that standards in main- 
tenance were considered impractical. Now they are fairly 
common. In surgery there is understandably a little more 
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reluetance to begin and it seems reasonable to expect that 
more solid proof will be needed for acceptance. But the 
cumulation of a series of well-designed and well executed 
experiments will ultimately provide the answer one way 
or the other. And the answer is worth obtaining now. 
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(1) Nock, Avsert J., “Frank Gilbreth’s Great Plan to Introduces 
Time-Study into Surgery,” American Magazine, Vol. 75, 
March, 1913, pages 48-50 
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the time. It is important only because it appears to be the 
first publication regarding the use of motion study in sur- 
gery 
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breth’s ideas regarding the use of motion study in surgery, 
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ticularly the idea of hospital administration by doctors 
It points out that much inefficiency is built into the situa- 
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(2) Dickenson, Roserr L., M.D., “Standardization of Surgery: 
An Attack on the Problem,” Journal of the American 
Medical Association, Vol. 63, No. 9, August, 1914, pages 
763-765. 

A serious article by a medical doctor in a first-rate med- 
ical journal 

The article points out the almost complete lack of 
standardization in surgery. “For the simple abdominal in- 
cision, where every factor may be worked out to standard, 
who has run a long course of tests? In stitching and tying, 
have we settled what are the swiftest motions as a peasant 
lacemaker has or do we ever go into training for correct 
form?” He points out that standardization is necessary in 
order to: 1. determine what is the best method of doing 
things, 2. promote the universal usage of the best method, 
3. protect patients from incompetency, and 4. make pos- 
sible the promotion of surgeons on the basis of merit. 

The article is frankly a statement of the opinions of three 
men; Gilbreth, Taylor and Dickenson 

HLBRETH, Frank B., “Motion Study in Surgery,” Canadian 
Journal of Medicine and Surgery, Vol. 40, No. 1, July, 1916, 
pages 22-31 

F. W. Taylor believed “That the surgeon was the best 
mechanic and the best teacher of learners of anyone in any 
eraft.” Gilbreth reports that his recollection from more than 
200 important operations which he observed, was at vari- 
ance with Taylor’s viewpoint. Nevertheless, he writes that 
“We proceeded to investigate the hospital from the stand- 
point of transference of skill, motion study, and measured 
functional management, that we might learn any advance 
methods of teaching the trades for use in connection with 
our work of installing scientific management 

“After visiting some of our most prominent hospitals, we 
found that the surgeons could learn more about motion 
study, time study, waste elimination, and scientific man- 
agement from the industries, than the industries could learn 
from the hospitals. We then and there, decided to make 
a vigorous campaign to revolutionize the present methods 
of hospital management and to teach surgeons our methods 
of motion study, that waste in the transference of skill in 
surgery might be eliminated and that the best methods in 
the mechanical trades of the industries might be available 
and at the service of the surgeon and the managers of hos- 
pitals.” 


Gilbreth remarks about the great number of special tools 


used in surgery, and especially the unusual ones designed 
by surgeons themselves. He points out that this great multi- 
plicity of tools makes it difficult for anyone to become 
highly skillful in their use. “Great practice with compara- 
tively few tools is one of the laws of the most efficient use of 
tools.” 

Gilbreth remarks also about the lack of standardization 
in surgical technique. He implies that the main benefit of 
standardization would be the greater facility made possible 
in the training of new surgeons. He then goes on to describe 
the process of work measurement as it may be applied to 
surgery. He is quite certain that “the motions of the surgeon 
are then the units to be measured.” 

Gilbreth points out that “In no way does the increased 
efficiency due to motion study ‘speed up’ the surgeon, 
nor give him more to think about at the critical times.” 

Poot, Evcene H., M.D. ano Bancrort, Frepertck W., M.D., 
“Svstematization of a Service,” Journal of the American 
Medical Association, Vol. 69, No. 19, November, 1917, pages 
1599-1603 

A report by two medical doctors of some elementary 
methods work performed by them in the operating room 
They are sold on systematization or standardization for the 
same reasons that Dickenson was. In addition, they point 
out that “with the large service of the present day (1917), 
the complicated methods of diagnosis, the large staffs and 
the rapid turnover, systematization has become essential.” 

The article goes on to explain the work done by the 
authors in three areas: 1. The analysis of operative results, 
2. Arrangement of work in the wards, 3. Operative tech- 
niques. The movements of nurses were analyzed using flow 
chart principles and economies were effected by rearranging 
the room, replacing small instrument tables with larger 
ones and by providing instrument tables of adjustable 
height. A hand signal system was adopted to facilitate 
communication between the surgeons and the instrument 
nurse. 


(5) Wetton, Tuurston Scort, M.D., “In Regard to ‘Rhythmic 


Surgery,’” American Journal of Surgery, Vol. 41, No. 3, 
September, 1938, pages 371-372. 

This is an editorial rather than an article introducing 
“The first of a series of papers on improvements of surgical 
technic and operating room management, based on studies 
of motion and efficiency,” by Doctors W. H. Lawrence and 
C.H. Berry. 

The author points out that despite the great improve- 
ments in manufacturing procedures resulting from motion 
study in industry, the surgeon “has maintained his right 
to follow his personal methods, to train his assistants in 
those methods, and to use whatever instruments, supplies 
and technics he found advisable.” The result has been that 
a. It is impossible to determine for a given condition which 
surgical technique is best. b. The procedures used are unnec- 
essarily economically wasteful and inefficient. c. Personally 
trained assistants find difficulty working with others. d. A 
wasteful reduplication of instruments. e. Repeated changes 
in the operating room. f. An excess of assistants and nurses 
are needed. He points out that “Few scientific studies have 
ever attempted to simplify the myriads of procedures, find 
their common denominator and evolve a best way for the 
performance of each step.” 


(6) Lawrence, W. H., M.D. anp Berry, C. H., M_D., “Rhythmic 


Surgery,” American Journal of Surgery, Vol. 41, No. 3, Sep- 
tember, 1938, pages 393-398. 

Doctors Lawrence and Berry believed that, “Success in 
any field where manual movements are required, is marked 
by outstanding rhythm (measured and balanced move- 
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ments).” They, therefore, became personally competent in 
micromotion analysis and made studies of appendectomies 
for the stated purposes of a. eliminating unneccessary mo- 
tions, b. making the motions used more effective, and 
c. building up a sequence of motions for maximum effi- 
ciency 
This appears to be the first actual-use of micromotion 
study to analyze surgical procedures. Doctors Lawrence and 
Berry perceived a problem and sought out a method for 
solving it. Perhaps their final opinion is given in the first 
page of their article, “We now believe that all surgeons can 
achieve real skill and true rhythm through motion study of 
their own activities; thus we are convinced that the practice 
of motion economy as applied to industry should be widely 
used in surgery.” 
sAWRENCE, W. H., M.D. ann Berry, C. H., M.D., “Rhythmic 
Surgery: Arrangement of the Operating Room,” American 
Journal of Surgery, Vol. 43, No. 3, March, 1939, pages 669- 
674 
The second article by Lawrence and Berry deals with the 
arrangement of the operating room. It recommends: 1. The 
operating room should be of ample size. 2. A separate room 
idjoining the operating theatre should be used for the 
administration of anesthetic in order that the patient may 
be moved into the already prepared operating room rather 
than having the arrangement assembled about the operating 
table after the patient has been brought in. 3. The instru- 
ment and supply tables should be redesigned in order to: 
a. minimize reaches and moves, b. encourage the synchro- 
nous use of both hands, c. enable the whole surgical team to 
face the operative field continuously, d. reduce fatigue 
4. The instrument and supply tables should be divided into 
two units in order to provide for nurse training under the 
supervision of a registered nurse. 5. The tables for instru- 
ments and supplies should be symmetrical and with their 
contents so laid out as to facilitate the almost equal use 
of left and right hands. 6. The instruments should be kept 
in a fixed location in order to avoid searching thus enabling 
the surgeon to keep his eyes on the operative field. Com- 
monly used instruments should be pre-arranged for the 


surgeon to pick up for himself. 7. The instruments to be 


picked up by the instrument nurse should be pre-arranged 


so that she may pick up the instrument she wants auto- 
matically without looking for it 

McCarty, Frankuin B., M.D., “Motion Study in Surgery,” 
American Journal of Surgery, Vol. 65, No. 2, August, 1944, 
pages 197-209 


The preceding articles may seem quite ancient but the 


present one by Franklin B. McCarty, M.D., is of World 
War II vintage and modern by any standards. 

McCarty explicitly recommends the standardization of 
surgical technique on at least seven specific occasions. The 
extent to which he would carry standardization is quite 
clear from the following quotations: 1. “It is advisable, in 
addition, to standardize motion procedure so that a fixed 
type of operation can be used in every case in which varia- 
tions from predetermined technic is not indicated. Failure 
to adopt and carry out a repetitive technic in any one kind 
of operation may mean that no outstanding method has 
been developed or may indicate lack of thorough organiza- 
tion of a surgical group.” 2. “Fixed types of operation can 
be applied to large groups of cases. These should be specified 
and carried out uniformly by the entire surgical service 
and variation or additions should be considered and dis- 
cussed by the group before being introduced by an indi- 
vidual member.” 3. “No single time standard can be set 
for different men but use of uniform methods will permit 
each man to complete the work in the shortest time com- 
patible with his talents.” 4. “A standard method of skin 
preparation, positioning and draping should be adopted.” 
5. “Proper training should begin the first day the young 
interne begins his training in operative surgery and it is 
important that they not be permitted to practice methods 
which later be unlearned.” 6. “Material such as 
sponges, pads, sutures should be reduced to the smallest 
variety that will adequately serve the purpose.” 7. “Instru- 
ments should be the simplest in design and fewest in num- 
ber that will permit carrying out of the entire procedure.” 

(9) McKenna, Joseru V.,“The Case for Motion and Time Study 
in Surgery,” American Journal of Surgery, Vol. 94, No. 5 
November, 1957, pages 730-734. 

(10) Smatiey, Harotp E., “Industrial Engineering in Hospitals,” 
Journal of Industrial Engineering, Vol. 10, No. 3, May, 
1959, pages 171-175. 

(11) Burtinc, Tempte, “The Patients’ Needs and Hospital Organi- 
zation,” Essays on Human Aspects of Administration, Bu!- 
letin 25, August, 1953, New York State School of Industrial 
and Labor Relations, Cornell University, Ithaca, New York. 

(12) Websters New International Dictionary, 2nd Edition, p. 2455. 

(13) Ross, Sm James Parrerson, K.C.V.0., MS., PRCS., “The 
Scientific Approach to Surgery,” British Medical Journal, 
July 11, 1959. 
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Here is a book that brings to the men 
responsible for “housing” American indus 
try a professional handbook comparable in 
quality and thoroughness to the best avail- 
able to other engineering groups—a refer- 
ence guide of thousands of facts, carefully 
aimed at the particular needs of plant 
operating personnel 

Whether you're searching for a basic in- 
troduction to some field of plant set-up or 
operation, or for specialized information on 
apparatus, materials, services, or processes, 
you will find the information here, treated 
in the degree of detail you want. 


Every section is prepared in such a way 
as to give you a grounding in the funda- 
mentals of the subject, and then in the fine 
points of practice, application, recom- 
mended methods, etc. The 92 major areas 
of the plant management and maintenance 
job are grouped in areas ranging from 
methods of placing foundations to laws 
governing the patenting of engineering de- 
vices. This reference brings these and many 
other subjects together in a single con- 
venient handbook. 

The book has been written by men with 
broad training and experience—experts of 
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national repute who have been selected 
from more than 50 of the leading industrial 
organizations and educational institutions 
in the United States. 

Whether it is a matter of measuring per- 
formance of individual producing units and 
setting goals of improvement, or simply 
adjusting a V-belt drive for proper tension 

. of picking the right paint for the job, 
or choosing the proper hanger for insulated 
pipe . . . of dealing with a corrosive con- 
dition, or safeguarding against fire hazards 
—the problem you have today or the one 
that will confront you tomorrow, is covered 
concisely in this book. 
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Ix BRIEF outline, the problem of this paper is the fol- 
lowing. Stocks are maintained to meet a demand. When 
the stock level reduces to X items, action is initiated for 
stock replenishment of Y items. The problems is to deter- 
mine X and Y in the light of costs of carrying stock in 
inventory, costs of ordering stock replenishment, a run- 
out percentage, and the statistical properties of customer 
demand and lead times. 

Effective mathematical solutions exist and are pre- 
sented. However, the mathematical details of these analy- 
ses require more time, mathematical ability, and com- 
putational efficiency than one wishes to require of operat- 
ing personnel. The distinctive contribution of this article 
is the presentation of an approximate solution of the 
problem. The approximation is concerned with economic 
order quantities and safety stocks rather than the more 
complex, but. ideally preferable model, of the mathe- 
matical statistician. The simplified procedures are closer 
to the intuitive insights of the Industrial Engineer, and 
the calculations are within the capability of a statistical 
clerk untrained in engineering or advanced mathematics. 

The approximate solution is of the folowing type. If 
the customer demand could be predicted with certainty, 
and if the lead time for stock replenishment were known 
with certainty, the selection of the replenishment level X 
would be trivial. One would order replenishment to arrive 
exactly when stocks become exhausted. Furthermore, the 
replenishment quantity Y could be determined by the 
classical economic order quantity formula presented. If, 
however, customer demand or the lead time is uncertain, 
the replenishment level X can not be so determined. In 
such cases, it is common practice to take XY equal to an 
average demand during lead time, plus a “buffer” or 
“safety” quantity of stock. The determination of the 
safety stock is a nonelementary problem which we shall 
by-pass at present. Simultaneously, the replenishment 
quantity Y can be determined by the economic order 
quantity formula. The resulting procedure has two ap- 
parent deficiences. In the first place, this independent 
selection of X and Y will not, in general, lead to the 
desired run-out percentage. This problem can be resolved 
easily by first calculating Y, and then determining the 
safety stock consistent with the required run-out per- 
centage. 


A second deficiency seems more serious. The 
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solution is not optimum. The economic re-order quantity 
formula is used where the conditions assumed in its deri- 
vation do not hold precisely (the derivation of the form- 
ula does not face the possibility of uncertain demand or 
lead time). However, this article shows that this relatively 
simple, ideally imperfect analysis, produces a result 
which differs very little from the optimum solution in 
many situations. 

This fundamental objective of the paper is reached in 
section III. The exposition through that section is es- 
sentially nonmathematiecal. In later sections, the result is 
sharpened with the use of concepts of elementary statis- 
tics, such as those related to the normal distribution. 

The two salient limitations of this article are the as- 
sumption of continual inventory surveillance, and the use 
of a run-out percentage rather than shortage cost. In 
many situations, stock replenishment must be ordered pe- 
riodically, say, every Monday or on the first of each 
month. Such problems should be handled by the dynamic 
programming techniques of (1), (2), (4), and (5). Ideally, 
one should know the financial loss incurred when a cus- 
tomer order is received at a time of stock depletion. If 
this financial loss can be estimated, one can use the 
analysis of (3). However, one often finds that an analysis 
of shortage costs is impractical. In such cases, it is com- 
mon for management to impose a service criterion in the 
form of a run-out fraction r which is used below. 

The discussion is restricted to the analytical details of 
computing the optimum X and Y. We do not consider 
procedures for estimating the costs that appear in the 
formulas. Also, the problem of predicting demand is ig- 
nored. This problem, involving seasonality and trends in 
future demand, is in many situations more difficult than 
the problem of the present discussion. 


I. THE ECONOMIC ORDER QUANTITY FORMULA 

In later sections, we shall make use of the classical eco- 
nomic order quantity formula. The present section con- 
tains a derivation of that formula. 


We assume that demand is predicted without error, and 
that there is a fixed lead time between initiation of stock 
replenishment action and the availability of the replen- 
ishment to meet demand. Hence, the replenishment can 
be ordered to arrive at the time stocks become exhausted. 
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This means that there is no problem in determining X, 
the stock level at which replenishment action is initiated. 
We shall determine Y, the replenishment quantity, to 
minimize a cost function constructed below. 

Let C,, the cost of ordering, be the dollar cost incurred 
each time action is taken to replenish stock. This is a cost 
per replenishment action. 

Let Cj, the cost of carrying inventory, be the dolla 
cost of holding one item in stock for one day. Often, C 
is expressed as C]/365 where C 


‘y 
is the dollar investment 
in an item in inventory, and 7 is an annual interest rate. 
Let D be the daily customer demand which we assume 
constant. The number of days between replenishment ac- 
tions is Y/D. The number of replenishment orders per 
year is 365 divided by this number, or 365D/Y. This, mul- 
tiplied by C,, is the annual cost of replenishment actions, 
and the cost per day of replenishment actions is DC,/Y. 

The mean stock level over a period of time is Y/2 be- 
cause the low stock level is zero, and the high level is Y. 
This implies that the cost per day of carrying stock is 
YC;/2. 

The cost computed on a daily basis of replenishment 
actions, and of inventory is 

DC gif 
y 2 

This cost per day, C, is a function of a single unknown Y. 
When Y is small, the first term is large; when Y is large 
the second term is large; there is some value of Y, not too 
large or too small, for which the cost C is smallest. This 
optimum value of Y is 


r Spe. 
a — 
V <, 
which is derived as follows. The derivative of C with re- 
spect to Y is 


Kq. 3 


DC , 

y? 2 
and if this derivative is set equal to zero and solved for 
Y, we obtain the result in question. Numerical illustra- 
tions of the use of this formula will appear later in the 


article. The formula has been known and used for decades. 


Il. NUMERICAL ANALYSIS OF THE GENERAL CASE 
The economic order quantity formula was derived 
under the assumption that demand can be predicted with 
certainty. We shall show in section III that this formula 
can be used in more complex situations. But first we shall 


solve a general problem of choosing an inventory policy 


when demand is uncertain. The solution will be presented 
in terms of a specific artificially constructed example. 

As the basis for an illustrative example, we shall use 
Table 1. In this table d is a possible value of the demand 
during lead time; the lead time being the time between 


January-February, 1960 


TABLE 1 
Demand During Lead Time 


Rid) S(d) Pid 


= 


ee We Ore 1 


an instigation of action to replenish stock, and the time 
when the Y items arrive and aré available to meet de- 
mand. The probability P(d) in Table 1 is the probability 
that a demand during a lead time will be for d items. For 
example, Table 1 gives P(80) = .10, which means that 
we expect the demand during lead time to be for 80 items 
during 10 per cent of the lead times. The table indicates 
that the demand during lead time is always between 77 
and 96 items, inclusive; a demand for 80 items occurs 
twice as often as a demand for 78 items, and ten times 
as often as a demand for 77 items. 

Table 1 shows nothing about the lead time. We do not 
know whether it is fixed or variable. If the lead time 
varies from one replenishment action to another, this 
variation influences the variability of the demand during 
lead time. Also, the variability in the number of customer 
orders received per day influences the variability of de- 
mand during lead time. However, in Table 1 these two 
sources of variation are not separated. In section VII, we 
shall separate the variability of demand from the lead 
time variability. 

In many real situations we do not know P(d) accu- 
rately in the detail given in Table 1. However, no in- 
ventory policy can be set other than by pure guess-work 
if something is not known about the demand. Even if our 
knowledge of this demand is meager, such knowledge can 
be converted into a probability distribution like that of 
Table 1. This matter will be discussed in section 1V. 
Sections V, VI and VII introduce systematic analyses ap- 
plicable when information about demand is incomplete. 

Table 1 contains a column of numbers R(d), where R(d) 
is the probability that the lead time demand will exceed d. 
For example, R(96) = 0 because the demand never ex- 
ceeds 96, R(95) = P(96) = .01, R(94) = P(95) + P(96) 

02, R(93) = P(94) + P(95) + P(96) = .03, ete. 
Since the table gives R(90) = .10, we know that the lead 
time demand will exceed 90 items, i.e., be 91 or greater, 
during 10 percent of the lead times. The values of R(d) 
are quickly computed in succession by the formulas 
R(95) = R(96) + P(96), R(94) = R(95) + P(95), R 
(93) = R(94) + P(94), ete. 

A number, S(d), in Table 1 is the expected number of 
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customer orders received during a lead time after stock 
is depleted if the replenishment action is initiated when 
the stock level is X = d. For example, we find that 
S(90) = .28. To interpret this number, we suppose that 
the policy is to order stock replenishment when the stock 
reduces to X = 90 items (here, as elsewhere, stock is the 
stock on hand plus replenishment previously ordered and 
not yet delivered). If this policy is continued over a long 
period of time which covers many replenishment actions, 
the mean shortage per replenishment action is expected 
to be .28 items. The fact that R(90) = .10 implies that a 
shortage of zero can be expected during 90 percent of the 
lead times. If such zeros are averaged with the numbers 
short during the other lead times, the mean is expected to 
be .28. Hence, the shortage will average slightly more 
than one item every four replenishment actions. We 
should not confuse S(d) with the average shortage in 
those instances in which shortage occurs. If replenishment 
action is initiated when the stock level is 90, the expected 
number of shortages during the 10 percent of the times 
that a shortage occurs is S(90)/R(90) = .28/.10 = 2.8 
items. However, this last number does not enter the analy- 
sis. 

The calculation of S(90) could proceed as follows. The 
expected shortage is 1 times the probability that the 
shortage will be 1 item, plus 2 times the probability that 
the shortage will be 2 items, plus 3 times the probability 
that the shortage will be 3 items, and so on. If replenish- 
ment action is initiated ‘when the stock level is 90, S(90) 
is 1 times the probability that the lead time demand will 
be for 91 items, plus 2 times the probability that the lead 
time demand will be for 92 items, plus .. ., plus 6 times 
the probability that the lead time demand will be for 
96 items. In other words, 

S(90) = 1P(91) + 2P(92) + 3P(93) + -- - + 6P(96). 
This sum is evaluated with use of values of P(d) in 
Table 1. 

However, a simpler and briefer calculation of the 
values of S(d) is the following. S(95) S(96) + R(95), 
S(94) = S(95) + R(94), S(93) = S(94) + R(93), ‘ete. 
We shall not pause to justify this procedure by proof. 

We shall determine X, the stock level at which replen- 
ishment is to be initiated, and Y, the number of items 
ordered at each replenishment action. Here, and until we 
reach section IX, it is assumed that each customer order 
is for one item. We need to know the cost C, of each re- 
plenishment action, the cost per day, Ci, of carrying one 
item in inventory, the expected daily demand D, and the 
expected demand during lead time uw. In addition, we shall 
need S(d), and the run-out fraction r. If, for example, 
r were assigned the value .01, we would determine X and 
Y so that over a long period of time one can expect 1 per- 
cent of customer orders to arrive when stocks are de- 
pleted. 

From an abstract point of view, the inventory process 
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is cyclic. After stock replenishment is received, there en- 
sues a period in which customer orders reduce the stock 
level to X. Then replenishment action is instigated, cus- 
tomer orders reduce the stock level until the replenish- 
ment arrives, and the cycle is complete. During any cycle 
there may or may not be a shortage. 

If a customer order arrives when stocks are depleted, 
the customer may accept delivery after stock replenish- 
ment arrives, or he may cancel the order. Let p be the 
fraction of customer orders which can be so deferred. If 
p = .90, then 90 percent of the customers will accept 
delay in delivery, but 10 percent will cancel orders when 
stocks are depleted. Since S(X) is the expected number 
of orders which are received each cycle when stocks are 
depleted, the expected number of lost sales each cycle is 


(1 — p)S(X). 
Since the stock input to the process is Y items each cycle, 
the average number delivered to customers each cycle is 
Y. Hence, the expected number of customer orders re- 
ceived each cycle is 


Y + (1 — p)S(X). Eq. 2. 


Since D denotes the expected daily customer demand, our 
estimate of the expected number of days in a cycle is 


Y + (1 — p)S(X) 
D 


The reciprocal of this can be interpreted as the expected 
number of cycles per day (which, in most cases, will be a 
fraction such as .01), and if this reciprocal is multiplied 
by C,, we obtain 
DC, 

C,(X, Y) = ———— - 
Y + (1 — p)S(X) 
as the cost of replenishment actions expressed as a cost 
per day. 

We turn to the cost of carrying stock. If there were 
never any shortage, the expected low level of stocks just 
prior to replenishment would be X-p, the reorder point 
less the expected demand during lead time. However, the 
low point is actually X less the expected number of cus- 
tomer orders filled during lead time. Since S(X) is the 
expected number of customer orders that arrive when 
stocks are depleted, p-S(X) is the expected number of 
orders received and filled prior to the arrival of stock 
replenishment. Hence, the expected low stock level is 


X —p+S8(X). 


When replenishment in the quantity Y arrives, some of 
this stock is used immediately to fill back orders. The 
expected number of these back orders is pS(X), the prob- 
ability that a customer will accept delay multiplied by 
the expected shortage during a lead time. Hence, the ex- 
pected increase in the stock level at the time of replenish- 
ment is Y — pS(X). The expected high stock level is the 
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expected low level, plus this last number which reduces to 
X—-ypt+(l- p)S(X) + Y., 

We shall use the arithmetic mean of the expected low and 
high stock levels as an estimate of the mean stock level 
over time. The use of this arithmetic mean is not legiti- 
mate if r is high, say, greater than .05. The analysis, in 
will be indicated in section VIII. The 
mean of the high and low stock levels is 


Pp y 
X-n+(1- ) six) + i 
2 2 


The product of this mean stock level by the cost of earry- 
ing one item one day is 


,y p ; Y 
Caix. } = CU; E — ut ( — ) S(X) aa | 
9 9 


the expected cost per day of carrying stock. The total 
inventory cost per day is 


case of large r, 


Cis. 7) we Cit. ¥) + €4X, V) 
DC, 


= —— - Eq. 3 
Y + (1 — p)S(X) 


a p y 


More precisely, C(X,Y) is a cost which varies with X 
and Y, whereas the total inventory cost, however it may 
be defined, may include other costs which do not vary 
with X and Y. In determining the best X and Y to em- 
ploy, one can ignore all costs which do not vary with X 
and Y. 

We must introduce the run-out fraction. Since S(X) is 
the expected shortage during a cycle, we obtain using 
Eq. 2. 

S(X) 
a - Eq. 4. 
Y + (1 — p)S(X) 
This last. equation contains the two unknowns X and Y, 
and it can be solved for Y in terms of X. We obtain after 
simple manipulation 


Eq. 5. 


If this value of Y 
C(X, Y) reduces to 


is substituted into Eq. 3, the cost 


C(X) = C,(X) + C2(X) 
rDC, l+r 
= — — — ia E —_ + S( X | . Eq 6. 
S(X) or 


This gives the cost C as a function of a single variable X. 
The graph of C as a function of X can be drawn, and the 
low point of the graph corresponds to the optimum value 
of X. 


We shall give a numerical illustration of the use of this 
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formula. We assume that the distribution of demand dur- 
ing lead time is given in Table 1. We calculate that 
uw = 77P(77) + 78P(78) + - - - + 96P(96) 
= 84.0. Eq. 7. 
We assume that the expected daily demand is D = 4. 
(From u = 84 and D = 4 we could infer that the average 
lead time is 84/4 = 21 days, but we do not explicitly 
employ the lead time in the formula for C.) We assume 
that C, = $5, r= 01, p= %, and C; = $2/365. This 
value of C; could arise if each item in stock involved an 
inventory investment of $10 and the annual interest 
charge were 20 percent. For these parameters C(X) re- 
duces to 


9 
——_ 4 —_ [X + 50.5S(X) — 84]. 
S(X) 365 


C(X) = 


To build up a table of values of C(X), we take a trial 
value of X, say, X = 90. We find in Table 1 that S(90) 
28. Substitution in the formula for C(X) gives C (90) 
8246 dollars per day. In this way, one builds Table 2. 
This table reveals that the best choice of X is X = 87. 


TABLE 2 





O(X xX X) X C(X) 


1.1905 d : 90 .8246 


.4920 


To get the corresponding Y, we use Eq. 5. Since Table 1 
gives S(87) = .79, and since r = .01, and P = 1%, we ob- 
tain Y = 79. Thus, the optimum policy is to initiate a 
replenishment action for 79 items when stock on hand 
plus replenishment ordered but not yet delivered reduces 
to 87 items. 

We shall see in section III how the optimum value of 
NX can be easily approximated. Then Table 2 can be 
quickly computed by taking a few values of X near the 
approximate optimum. 


Ill. A SIMPLE APPROXIMATION 


In this section we point out that a simple calculation 
will approximate X and Y as obtained by the analysis 
of section IT. 

We consider the problem of section II. We shall apply 
the economic order quantity of section I to this problem. 
The conditions under which the economic order quantity 
formula were derived do not hold in the problem now 
under consideration. This is due to the fact that in the 
present problem lead time demand is uncertain. The eco- 
nomic order quantity formula was derived for the situa- 
tion in which one can predict in advance the time at 
which stocks will be depleted, and the lead time for re- 
plenishment is fixed. In such a case, one could plan to 
have replenishment arrive exactly when the stock level 
reduces to zero. In the more general case of uncertain de- 
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mand this is impossible. However, it seems reasonable to 


expect that a good policy under uncertain demand will be 
one in which the stock level is low at the time replenish- 
ment arives. Hence, the optimum replenishment quantity 
under uncertain demand should be at least roughly the 
same as the economic order quantity. 

On the basis of this intuition, we shall return to the 
numerical example of section IL and apply the economic 
reorder quantity. Using Eq. 1. and substituting the values 
D = 4 items, C, = $5, and C; $2 /365 used in sec- 
tion II, we obtain 


Y = 7300 
= §5.44. 


One might compare this with Y = 79 of the optimum 
policy in section Il. However, a more proper comparison 
will be made later after this value of Y is adjusted. From 
Eq. 5. we can solve for S(X) in terms of Y. 

85.44, r 


Using Y 
01, and p 14, we obtain 


0] 


S(X) = (85.44). Kq. 8. 


1 — .01 + .005 


= 86. 
To solve for X we note that Table 1 gives S(86) 1.05 
and S(87) 79. We interpolate to get 
X = 86.7. 
85.44 and X 
to integral values. We select X 


Eq. g, 


Our solution Y 86.7 must be rounded off 

87 and compute the 
corresponding Y from Eq. 5. to be 
1 — .0O1 + .005 


01 


S(87), 


and after obtaining from Table 1 the value S(87) 79, 
Y 78.6 which we round off to Y 79. 
Thus, we determined a value of Y 


85.44, 
by use of the economic order quantity formula. Corre- 


, namely, Y 


sponding to this value of Y there is only one X which will 
give the required run-out fraction of r= .01. This X is 
determined from Eq. 5. to be X = 86.7. In rounding off 
to integers we first adjust X to 87, and then the Y corre- 
sponding to the adjusted X is determined from Eq. 5. This 
last adjustment of Y guarantees that the run-out fraction 
will be r 


.O1 as required. 

Since the computations of the present section employ 
the economic order quantity formula in a situation with 
uncertain demand, we do not have mathematical proof 
that our results are sound. In fact, we do not expect to 
obtain the optimum as it is correctly derived in section II. 
But comparing the results of this section with the opti- 
mum policy obtained in section II, we find that the ap- 
proximate method gives the X and Y of the optimum solu- 
tion. However, it must be remembered that the two re- 
sults were not identical before initial solutions in frac- 
tions of an item were rounded off to integral values. 
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Suppose that one did not trust the approximate pro- 
cedure of this section, and the exact analysis of section II 
were to be employed. It would be efficient to compute the 
economic order quantity Y = 85.44 and the corresponding 
X = 86.7 as was done in the present section. One would 
then build up a table of values of C(X) for values of X 
near 86.7. 

The approximate solution will not be so accurate for 
some values of the parameters, C,, Ci, r, D, and p and for 
some distributions of lead time demand. Management 
should make a few computations by the methods of both 
sections II and III. In this way, it can be determined 
whether the approximation is adequate for the specific 
parameters and demands faced by a specific management. 
In most cases, it will be found that the approximate com- 
putations can be adopted. 


IV. THE DISTRIBUTION OF LEAD TIME DEMAND 

The analyses of sections II and III require the distribu- 
tion of lead time demand as illustrated in Table 1. 
Usually one’s information is incomplete, and the distribu- 
tion must be approximated. For such an approximation 
it is usually best to use one of the analytical models of 
sections V and VI. However, we shall indicate in this 
section how the distribution of lead time demand can be 
approximated by elementary methods. 

Suppose as a trivially simple illustration, we assume 
that the lead time demand is always between 1 and 5. We 
know that 3 is the most likely demand, and that 1 and 5 
are less likely than 2 and 4. Nothing else is known. One 
might assume that the probabilities of demands of 1 and 
5 are equal. In other words, P(1) = P(5) = z, where the 
unknown 2 is to be determined. It might seem reasonable 
to assume that P(2) P(4) 2r, and P(3) 
the sum of the probabilities must be 1 
xr+2r+ 32+ 272+ 2 = 1, or 9x = 1. This would give 
approximately. Finally, P(1) P(5) 

1, P(2) P(4) .22, and P(3) 33. 

Alternatively, one might have the conviction that the 
demand would be 3, roughly half of the time, and that 
demands of 1 and 5 would be rare. One might subjectively 
set P(3) 5, P(2) = P(4) .24, and P(1) P(5) 

O1. 

Groping in the manner illustrated would produce 
serious inaccuracies. But no inventory analysis can be 
sharp in the face of meager knowledge of demand and 
lead time. In most cases, one has enough information to 
justify one of the analytic models introduced below. 


3x. Since 


, we would have 


Vv. NORMALLY DISTRIBUTED LEAD TIME DEMAND 

In our first analytic model, it is assumed that the lead 
time demand is normally distributed. This assumption is 
unacceptable in most situations. This point would seem 
to require emphasis because many writers restrict the 
applicability of their analyses to the case of normally 
distributed lead time demand. But in most situations en- 


Volume Xi - No. 1 





TABLE 3 


Normal Approximation to Demand of Table 1 


P'(d R'(d 


I® | 


countered by the authors, it would be extremely unfor- 
tunate to calculate under the assumption of normality. 
Consider, for example, the distribution of Table 1. If the 
usual normal approximation to the demand of Table 1 is 
constructed, one obtains the probability distribution of 
the column headed P’(d) in Table 3. In addition, Table 3 
contains R’(d) and S’(d) computed from P’(d) in the 
same way that Rid) and S(d) were obtained from P(d). 
We can see in Tables 1 and 3 that when an inventory 
policy involves large values of X, the expected shortage, 
given by S(X), is more than twice the value given by 
S’(X). If X and Y are determined from the normal ap- 
proximation, if the optimum policy has X between 92 
and 94, and if r is the assigned run-out fraction, the 
actual run-out fraction will turn out to be greater than 2r. 

The reason for the inadequacy of the normal approxi- 
mation in the case of Tables 1 and 3 is that the distribu- 
tion of lead time demand is skewed; the possible values of 
the demand extend farther above the mean than below 
(the mean is 84, and 96 — 84 12 is greater than 84 — 77 

7). We say that the distribution of demand has a long 
right-hand tail. In real situations such tails are typical 
If there are different classes of customers with different 
demand characteristics, one would expect the demand 
distribution to be skewed. Furthermore, when the lead 
time is uncertain, skewness is expected. For example, if 
both the daily demand and the lead time are normally 
distributed, the lead time demand will be skewed (3). 
Some writers consider lead time demand with a Poisson 
distribution, and this distribution is skewed.’ 

The theoretical basis for hoping the lead time demand 
to be normal is the central limit theorem. This idea is 
relevant, and lead time demands are approximately nor- 
mal in many situations. However, as is apparent in sec- 
tion II, the solutions XY and Y involve the values of Si X) 
only for large demands, typically. This means that in 
typical cases, essentially the only part of the distribu- 
tion of lead time demand that influences the solution X 


‘However, the authors have never encountered a real situation 
in which it would be legitimate to assume the lead time demand 
to be Poisson. Hence, although it is possible to construct simple 
nomograms for the case of Poisson demand, we do not recognize 
their utility 
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and Y are the values in the right-hand tail. When any 
approximately normal distribution is approximated by a 
normal distribution, the approximation is usually least 
accurate in the tails. Hence, it is dangerous to rely on the 
tendency towards normality guaranteed by the central 
limit theorem. The model of this section is sometimes 
applicable, but it should not be used blindly. However, 
the more accurate model of section VI employs the results 
to be developed for the present model, and the present 


‘section constitutes a first step in a more careful analysis. 


Let @ (t) be the probability density of the standard 
normal distribution. Let » and ¢ be the expected value 
and standard deviation of the lead time demand. We ap- 
proximate the probability that the lead time demand is 


for d items by 
d—yu 
r79) - : 
a a 


We recall that S(X) is 1 times the probability that the 
lead time demand is for X + 1-items, plus 2 times the 
probability that the demand is for X + 2, plus 3 times 
the probability that the demand is for X + 3, etc. Hence, 


Bot 


T imi o 


or ote (? 7 *) 
go 


O jmX+1 


P ™ 
= f (cx — X)@ ( — 
og X+1/2 


S( y _= 


because if a(x) is a function of 2, 


a(a) + a(a+1)+---+ a(b — 1) + ab) 


b+1/2 
> f a(x)dx. 
a—1/2 


The change of variable 
and the notation 


lead to 


{ (ot + wu — N)d(tjdt 


e} 


o x 
| te—"/*dt + (un — x) f o(t)dt. 
Vv 2Qr u u 


S( b 3 ) = 


If @(¢) is the accumulated normal probability from ~~ to 
t, 


og 2 x 
-[- e*?])" + (uy — X)[@(@) — &(u)] 
V2r : 


= of(u) + (u — X)[1 — &(u)] 


S(X) & 
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which, with the help of Eq. 10. reduces to 
S(X) = o[e¢(u) + ub(u) - u| + 3[1 — d(u)|. Eq. 11. 


To illustrate the utility of this model, we return to the 
numerical illustration of section II. We calculate from 
Table 1 that the expected value of d? is 


(77)2(.01) + (78)2(.05) + - ++ + (96)?(.01) = 7074.78, 
and this permits us to write, using Eq. 7., 
o* = 7074.78 — (84) 
= 18.78, 
from which, by extracting the square root, we get 


o = 4.334. Eq. 12. 


We could now reconstruct Table 2 using Eq. 11. instead 
of the correct values of S(X) given in Table 1. This 
amounts to a numerical procedure for computing the opti- 
mum X and Y when the lead time demand is assumed to 
be normally distributed. The calculation uses only the 
- expected value and standard deviation of lead time de- 
mand rather than the complete distribution given in 
Table 1. We shall not carry out this computation because 
we shall obtain the result by another computation which 
can be called analytic rather than numerical. 

In the use of the table of S(X) in Table 1, we must 
restrict X to be integral. However, Eq. 11. permits X to 
vary continuously. This fact permits the following mathe- 
matical analysis. We return to C(X) as given in Eq. 6., 
and we now assume that S(X) in this formula is given by 
Eq. 11. We compute the derivative of C(X) with respect 
to X to be 

rDC, 
S’(X) 
[S(X) }* 


l+r J E 
etl i + S’(X) |. Eq. 138. 
2r 


Our objective is to determine the minimum C(X) by 
equating C’(X) to zero and solving for X. However, we 
introduce 


[S(x ) 2C"( a) 
0 


‘ 


f(X) = Eq. 14. 


We shall solve the equation 
f(X) = 0. 


We see in Eq. 14. that the root of this last equation will be 
the root of C’(X) = 0. The function f(X) is introduced 
because f(X) = 0 is easier to handle than C’(X) = 0. 
From Eq. 13. and Eq. 14., we obtain 


rDC, 


f(X) = S’(X) 


: l+r : 
+ [S(X)}? ate s(x) | - Eq. 1. 
or 
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To solve f(X) 


rDC, 
*(X) = - 
Cc 


0 by Newton’s method, we require 


S’’(X) 


l+r 
+ 2S(X)S’(X) [ + =. s(x) | 


2r 
te¢pee : 
+ —— [S(X)]?8’'(X). Eq. 16. 
2r 
This expression requires the derivatives of S(X). We cal- 
culate from Eq. 10. and Eq. 11. that 
dS(X) du 
du aX 
’(u) + &(u) + ub’(u) — 1 —- 


S’(X) 


] 
©’(u). 
20 
We recall that #’(u) = ¢(u) because the derivative of 
the accumulated probability function is the probability 
density. Also, 
: d l 
’(u) — exp (— u?/2) 

du V2 

— ug(u). 
Hence, 


l 
o(u). 
26 


-~ 


S’(X) = @(u) -—1—- Eq. 17. 


we obtain 


] ] 
S’''(X) = EG + = vou) | 
ao a 


Similarly, 


We have enough formulas to solve f(X) =0, and 
hence, C’(X) = 0, by Newton’s method. To illustrate, we 
return to the example of section I]. We have p = 4, 
r= 01,D = 4,C,= $5, C; = $2/365, and from Eq. 7. and 
Eq. 12. we have u 84,5 = 4.334. To solve f(X) 0 
we need a trial value of X. A good procedure is to use the 
results of section III to approximate the optimum X. This 
gives the trial value X = 86.7 obtained from Eq. 9. It 
will be convenient to convert to u by Eq. 10.; we obtain 
the trial value of u to be 


86.7 + 4 — 84 
4334 
= .7383. 
We need S(X), S’(X), and S”’(X). From Eq. 11. and 


tables of the normal probability functions, we obtain for 
the trial value of u 

S(X) = 4.334[.3038 + .7383(.7698) — .7383] 
+ 4(1 — .7698) 
6952. 
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We calculate, using Eq. 17. and Eq. 18. that 
3038 
S’'(X) = .7698 
8.668 


.2652, 


I 
scx) =( 
$.354 


= .07607. 
Using Eq. 15., we calculate that 


(.01)(4)(5) 
2652) 
2/365 


1.01 
+ (.6952)? E + (- 2652) | 
02 


= 3.690. 
Similarly, from Eq. 16. we obtain 
f'(X) = 3.650 
Newton’s method adjusts the trial value X = 86.7 to 
obtain 
f(X 
V(X 
5.090 


3.650 


To obtain the root of f(X) 0 with greater accuracy, the 
calculations are repeated with the new trial value X 
85.7 in place of X = 86.7 
Suppose we accept Y = 85.7, round off, and approximate 
the optimum X by 
X = 86 Eq. 19. 


To obtain Y we use Eq. 5., Eq. 10., and Eq. 11., obtaining, 


| Ol + .005 
S(O86 
Ol 


99.5(. 9000 

OO. Eq. 20. 
The solution is complete. We can see the error resulting 
We substitute Eq. 19. 
and Eq. 20. in Eq. 4. using the correct value of S(X) given 
in Table 1. We find that the run-out percentage is 1.16 
percent rather than the 1 percent desired. We can see by 
comparing Tables 1 and 3 that for values of X near the 
optimum value X 


from the normal approximation 


87, S’(X) in Table 3 underestimates 
the correct S(X) given in Table 1 by roughly 20 percent. 
This indicates why the policy Eq. 19. and Eq. 20. produces 
a run-out percentage 16 percent greater than desired. If, 
for the demand of Table 1, we had used costs and a run- 
out fraction which led to an optimum policy with X less 
than 83, the normal approximation would have given an 
approximate solution with a run-out percentage less 
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than assigned. This is due to the fact that when d is less 
than 83, S’(d) > S(d). If the optimum policy had X 
equal to 83 or 84, the normal approximation would have 
practically no error. If we keep the same conditions of 
the illustrative problem except that we let r decrease 
below 1 percent, the relative error in the normal approxi- 
mation would increase with r (until X became greater 
than 95). 

The accuracy of the normal approximation depends 
upon how closely the distribution of lead time demand 
can be approximated by a normal distribution. In some 
real problems, the normal approximation is better than 
in the case of our artificial example, but, in many cases, 
the approximation is much worse. In some situations, it 
is wise to estimate X and Y two ways, once using the 
normal approximation and once the more accurate model 
of section VI. If the two results are practically the same 
in several instances, one might be led to assume that the 
demand is approximately normal. 

The present analysis can be applied to a situation in 
which knowledge of the distribution of lead time demand 
is meager. To illustrate, suppose that there is not enough 
experience to permit the construction of a table like 
Table 1. It'is felt that the lead time demand should 
average roughly 100 items. During a specific lead time 
the demand might occasionally be as low as 75 or as high 
as 125. It is even possible that in some rare situations the 
demand may lie outside the interval 75-125. However, 
it is inconceivable that the demand could be less than 50 
or greater than 150. With such limited knowledge, one 
could assume that the expected lead time demand is 
» = 100. Furthermore, the range could be estimated by 
150 — 50 = 100. The assumption that the lead time de- 
mand is roughly normal leads one to estimate the standard 
deviation by one-sixth of the range.? Hence, one would 
use ¢ = 100/6 = 16.7. This is all that is required for use 
of the analysis of this section. 


VI. SKEWED LEAD TIME DEMAND 

We shall sharpen the analysis of section V in which 
the assumption of a normally distributed lead time de- 
mand led to inaccurate results. The reason for this in- 
accuracy has been discussed, and we have seen that in 
the numerical illustration the right-hand tail of the nor- 
mal distribution does not extend far enough to the right. 
Furthermore, as we consider the calculations involved in 
the earlier sections of this paper, we recognize that in 
many situations it will be only the right-hand tail of the 
distribution of lead time demand that is used in the com- 
putations. Specifically, we shall use S(X) for large values 
of X only. 

These observations lead to the conclusion that we need 
a model of demand during lead time which accurately 


*In many situations, a statistician can suggest other estimat- 
ing procedures for the standard deviation. 
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approximates the right-hana tau ot the distribution. The 
model can be inaccurate elsewhere. In this light, the au- 
thors have introduced the following procedure (3). Let 
us continue to speak in terms of the numerical illustra- 
tion. In section V we used the normal approximation with 
84 and standard deviation ¢ = 4.334. 
Let us consider a normal distribution with expected value 
still 84, but whose standard deviation is ke = 4.334k with 
k a little greater than 1. The tail of this new distribution 
will extend farther to the right. We might hope that with 
a judicious choice of k, the new distribution would fit the 


expected value p 


empirical data in the right-hand tail. In (3), the authors 
have developed a method for selecting k. We shall not 
repeat that analysis here. But reference to the earlier 
paper leads to the choice of 

ks 1.17. 
Hence, we consider the normal distribution with p = 84, 
and standard deviation 

¢ = 4.334(1.17) 
5.071. 

The normal approximation to the distribution of lead 
time demand with wu = 84 and ¢« = 5.071 is given in 
TABLE 4 


Normal Approximation with Augmented Standard Deviation 


P’'(d 


Table 4. Comparison with Tables 1 and 3 shows that the 
approximation of Table 4 is much better in the right- 
hand tail than the approximation of Table 3. The fact 
that the distribution of Table 4 is much worse in the 
left-hand tail is of no concern. 

If the analysis of section V is repeated with s = 5.071, 
rather than 4.334, we approximate the optimum policy by 
X = 87, 

Y = 85. 
This policy produces an expected run-out of 0.925 per- 
cent. This run-out percentage is too low with a relative 
error of 7.5 percent. This result should be compared with 
the solution of section V in which the run-out percentage 
is too high with a relative error of 16 percent. 

We shall not repeat in this article the analysis of (3) 
which leads to the value kh 1.17. However, we shall out- 
line the nature of the analysis. The skewness of the lead 
time demand is computed as the third central moment di- 
vided by the cube of the standard deviation. This skew- 
ness brings to light the long right-hand tail. Then (3) con- 
siders the problem of fitting the lead time demand with a 
Gram-Charlier series consisting of two non-zero terms 
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determined by the expected value, the variance, and the 
skewness. A normal fit to the right-hand tail of this 
Gram-Charlier series is determined through the introduc- 
tion of ke as used in this article. 


Vil. A GENERAL CASE 

Many inventory problems are in the following form 
and can be handled in the following manner. The ex- 
pected value, standard deviation, and third moment of 
the daily demand can be estimated from experience. Also, 
the expected value, standard deviation, and skewness of 
the lead time can be estimated from experience. From 
these parameters, one can estimate the expected value, 
standard deviation, and third moment of the lead time 
demand by the method of (3). The multiplier, k, em- 
ployed in section VI, can be determined by the method 
of (3). Then one can approximate the optimum inventory 
policy as was done in sections V and VI. 


Vill. THE CASE OF LARGE RUN-OUT 

We have estimated the average stock level to be the 
arithmetic mean of the expected high and low levels. 
However, if run-out fraction is large, this is inaccurate. 
If, say, the run-out fraction is 10 percent, the stock level 
will be non-zero, roughly 90 percent of the time. One is 
led to replace C.(X, Y) in section II by .9C.,(X, Y). 


IX. VARIABLE CUSTOMER ORDER SIZE 


It has been assumed that each customer order is for a 
single item. Suppose that the number of items in a single 
customer order has the expected value E, the variance V, 
and the third central moment p,. A “critical” order re- 
duces the stock level from a value greater than X to a 
value less than or equal to X. Let x be X less the stock 
level after the critical order is filled (we ignore the pos- 
sibility that an order be greater than the stock level when 
that level exceeds X). We must add the expected value 
E(x) and variance V(x) of x to the expected value and 
variance of the lead time demand. We have 


E 
E(x) — ’ 
2B 2 
M3 V 
V (x) ma 
3E 2 
To indicate the derivation of these results, we let P(s) 
be the probability density of customer order sizes. We as- 
sume that the probability density of the size t of the 
critical order is tP(t)/E. We assume that the conditional 
probability density of x, given ¢, is 1/t. Then the joint 
probability density of t and x is P(t)/E. From this den- 
sity function, the expected value and variance of z are 
derived by standard computations. These derivations are 
omitted because they require techniques of mathematical 
statistics which we do not wish to assume on the part of 
the reader. 
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An Analytic Solution to the Least Cost 
Testing Sequence Problem 


by L. G. 


MITTEN 


Department of Industrial Engineering, The Technological Institute, Northwestern University 


Ix (1) PRICE describes the “least cost testing se- 
quence” problem. The problem may be briefly stated as 
follows: 

An item is to be 
hardness 


different tests—say tests 


a (length) diameter Associated with the 


t ¢§ o constants—t tne ¢ t per item of conducting the 
, and R ig 

The tests are independent in the that they may be run in 

any order and R; are taken to be 

independent of the r i hic he tests are run. For some 

f‘tests, say S {a, b, °** , PD}, 


the rule is established that an item is subjected to each test in the 


sequence in turn as long the tests accept the item; if the item 


probability olr the item on the 7" test 
whatsoever; the 
particular choice for tl 


is rejected by t, no further tests in the sequence are per- 


formed. An expected cost criterion function is proposed and has 
l]a-R 


Price proposes that the sequence which minimizes C (S) 


Kq. 1. 


he found bv total enume ration of the n! possible test se- 
quences As will be seen, the problem has an extremely 
simple analytic solution 


ANALYTIC SOLUTION 
The following procedure vields the least cost testing 


sequence: 


1. For each test 7, « ipute the ratio ¢ R 
2 Run the te smallest value for the above ratio first, 


the one wit! second smallest ratio second, ae and the 


test with the largest ratio last 


£ 


As an illustrative example, we use the data given by 


Price in (1). 


* Editor's Note Several readers have submitted material similar 


to the above, including Spencer B. Smith (Raytheon Manufactur- 
ing Company), Morton Klein (Columbia University), R. E. Beck- 
with and B. B. Winter (Aeronutronic, A Division of Ford Motor 
Company), and others. The Mitten material has been accepted 
for publication due to receipt priority. It should be mentioned 
that othe r investigators have 


the ibove 


ilso published material similar to 
Columbia University) and 8. M. 
Johnson (The Rand Corporation) 


including J. Sacks 


*The notation i < j means “i precedes j in the given sequence 


S,” with (1 — R 1 if 7 is the first element of S 


/ 
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PROOF 

Let S = {a,b,- +--+ ,1,j,+ + + ,p} be any test sequence 
different from a sequence given by the foregoing procedure. 
In particular assume C;/R; > C;/R; (such tests 7 and j 
must exist or the sequence S will be identical with a se- 
quence given by the foregoing procedure). Now consider 
the sequence S’ = {a,b,- + + ,j,i,+ + + ,p} obtained from 
S by transposing the order of tests 7 and j. Then it follows 
directly that* 


C(S) — (CS’) 


lc. lla -—R,) +c -R) TJ a- R.)| 


r< 


— lc lla -Rk) +c0 -—R) TJa- R.)| 


rc 


Eq. 2. 


= | I]a- Re) |(Cak, — CR) 


I]a—-—R,) >0 
(except in the trivial case where some R,=1) and C;R 
—C;R;>0 (since C;/R,>C;/R; by hypothesis). There- 
fore, C(S)>C(S’). By a series of transpositions of ad- 
jacent elements (each adjacent pair having the properties 
of tests 7 and 7 in S) we may finally obtain a sequence 
given by the procedure of the preceding section. Since 
each such transposition yields a smaller expected cost, 
the final sequence is optimal. 
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* We take r < i to mean “r precedes 7 in §.” 
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On Obtaining Consistency in Application of 
Predetermined Time Systems 


by CLARENCE W. FREDERICK 


Chief Industrial Engineer, Molded Case Circuit Breaker Division, Square D Company 


Hi isroricay, many systems and procedures have 
been designed to promote consistency in rating and stop- 
watch techniques. These systems and procedures were 
established in an attempt to achieve more accurate and 
consistent labor standards. 

The introduction of predetermined time systems, such 
as Work Factor, Methods-Time-Measurement, etc., may 
have mistakenly tended to negate or minimize the im- 
portance of discovering new, or using established, ways to 
obtain greater consistency in time standards. It has, 
perhaps, been presumed that consistency in labor stand- 
ards is being achieved automatically by the use of a pre- 
determined system. 


REASONS FOR INCONSISTENT STANDARDS 


Inconsistency in newly established labor standards, 
even by the use of a predetermined time system, can be 
caused by a number of reasons. Some of these are: 

1. Inexperience of the analyst 

2. The tendency to stray or vary from the motion and classifi- 

cation theories as conceived by the designers of the system 
being used 

3. Errors or faulty interpretations in application of the motion 

classifications, such as positions, apply pressures, assembly 
tables, etc. 

Attempts to interpret motion classifications in the light of the 
production that the analyst expects the particular operator to 
achieve 


In addition, it is still as true with predetermined time 
systems, as it has been with stop-watch methods, that a 
major contribution to inconsistent standards is the hu- 
man inability to determine, in an absolute sense, the “one 
best method.” To illustrate this point, a group of en- 
gineers can be assigned the task of independently de- 
termining the “one best method” to be used for a selected 
job. It is almost a foregone conclusion that all of the 
engineers will not submit the same solution. Similarly, in- 
adequate or erroneous statistical studies of non-cyclical 
elements and cyclical occurrences will tend to reduce the 
accuracy of the standard being established. This type of 
data plays a very important and integral part in the 
establishment of the labor standard. 


WEEKLY MEETINGS 


At the Square D Company, it has been found that a 
series of weekly meetings, held to discuss the theory and 
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application of the predetermined time system used, 
showed the greatest promise of promoting consistent 
labor standards. In fact, it is felt that the success of the 
program for better time standards stemmed principally 
from the results obtained from these meetings. These 
meetings are held for two hours each week. Because of 
the importance of the work it is not expected that the 
series of meetings will be terminated at any future date 
and are, therefore, conducted on a continuing basis. 

The general areas of study include a detailed review 
of the theory of the predetermined time system, defini- 
tions, and practical examples for study and practice 
(laboratory sessions). Day-to-day operating problems, 
other than those involved in the theory and application 
of the predetermined time system, have no place in a 
meeting of this kind and are therefore not considered for 
discussion. We felt that an extended discussion of the 
theory of each motion classification and a detailed ex- 
amination of definitions were essential at the outset to 
form a basis for the work that followed. As a result, the 
first 25 or so meetings were spent in these areas of study. 
(The extent of the discussion of theory is somewhat de- 
pendent upon the previous knowledge and experience of 
the practitioners in the class.) 

From this foundation, the next activity of the group 
was concerned with application of the theory just studied. 
Each participant was expected to bring to the meeting a 
timestudy completed during the previous week on a se- 
lected operation or job in the shop. He was expected to be 
ready to defend his results as well as discuss his reasons 
for assigning the particular motion classifications that 
were used. 

This review and discussion of the examples, together 
with reasons for establishing particular motion classifica- 
tions, did more to further the learning process than any 
other means used to date. In addition, a mathematical 
measure of the effectivenesss of the previous sessions on 
theory could be established by measuring the dispersion 
found in the group of time standards established inde- 
pendently by each member of the class. This measure was 
computed in percent of the expected or “true” standard. 

It was soon discovered, however, that the procedure 
of requiring each member of the group to establish a 
standard on the same operation in the factory was not 
adequate. Too many times the discussion and review were 
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directed toward variations in opinions about the “one 
best method” and not about the study of theory and ap- 
plication of the predetermined time system. In addition, 
the dispersion computed to determine the progress of the 
class was being inflated by these differences in method. 


USE OF FILMED EXAMPLES 

Henceforth, factory operations that were to be used for 
practice studies were selected and then photographed 
using 16mm film. The film was then presented to the 
group and each member individually established a time 
standard in class for the method being presented. Dis- 
tances, tolerances, etc., and other necessary data were 
made available to the group since these facts could not 
readily be determined by observation of the movie. 

The use of film tended to reduce discussions about the 
differences in methods and allowed a more accurate de- 
termination of the differences between the studies of 
various engineers since the methods studied were now 
the same. In addition, this technique allowed the instruc- 
tor to easily select examples which showed particular 
motions that the group had been studying and with which 
the group was having trouble. 

At least one session per month is now being devoted to 
a review of the theory of particular motion classifications. 
The need for these review sessions is determined from the 
discussions of the practice studies of the previous weeks 
or from the day-to-day problems that might arise. In 
addition, the need is also dependent upon the extent of 
change of the participants due to advancement, reassign- 
ment, additions, separations, and upon the length of time 
elapsed since the last study of these classifications. 


ADDITIONAL ADVANTAGES 


These meetings have also produced other important side 
effects. For example, changes in procedures have been 
occasionally recommended. The use of a separate job 
instruction sheet was eliminated and the Motion Sum- 
mary Sheet was substituted. The job instruction sheet 
was formerly used for the purpose of describing the 
method of operation to be used by the operator. The 
latter form was used only to summarize the various study 
elements required for the establishment of a particular 
time standard. Now, with proper added notations, it 
serves both purposes. 

Also, a listing of particular motion classifications to be 
used whenever certain motions, or a series of motions, 
occur was compiled. For example, by reference to the 
list, the movement of the hand to a hopper of parts will 
now be assigned the same motion classification by all en- 
gineers. 


CLOSE SUPERVISION 

In addition to the formal training and practice just 
described, it was considered essential that each standards 
engineer be closely supervised for an extended period of 
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time. In the writer’s opinion, it is doubtful that one can 
closely supervise the work of more than five engineers 
and still have consistent and uniform time standards in a 
plant using a predetermined time system. 

Each study is being given careful scrutiny by the 
Standards Supervisor to insure conformance to the estab- 
lished practices of the predetermined time system. The 
review also includes an examination of the methods used 
to obtain the necessary frequency data, a check of the 
mathematics of the study, and an analysis of its applica- 
tion to the particular operation being studied. After each 
engineer has proven his competency in the application of 
the predetermined time system, the supervisor will only 
spot check his work. 


STANDARD DATA 


This paper would not be complete without recognizing 
older established methods of obtaining consistent labor 
standards. One of the most important of these is, of 
course, the use of standard data. Standard data can be 
defined as the technique of grouping, graphing, classify- 
ing, ete., elements of similar operations in such a way 
that a “family” of time standards can be determined. 
This family of standards is established in relation to a 
set of variables that are inherent in the operation being 
studied, such as length or width of the parts, distances, 
etc. In this way, very few individual studies need to be 
made for the total series of operations. 

Another advantage is that consistency between the 
various similar operations is achieved since the time 
values used were applied from only one, or a few studies. 
However, it will also be admitted that inaccuracy may 
still be a problem since an error introduced in the original 
study or studies would be applied to all of the operations 
to which the particular data were applied. 


CONCLUSION 


The combination of close supervision and the regular 
study and practice of the predetermined time system 
should result in the establishment of better and more 
uniform time standards. The added expense of these pro- 
cedures is nominal but will be far outweighed by the 
resultant advantages of consistent earnings and em- 
ployee acceptance. 
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THE AMERICAN INSTITUTE OF INDUSTRIAL ENGINEERS 
WILL HOLD ITS 
ELEVENTH ANNUAL NATIONAL CONFERENCE AND CONVENTION 
ON 
THURSDAY, FRIDAY AND SATURDAY—MAY 12, 13, 14, 1960 
AT 
SHERATON-DALLAS—DALLAS, TEXAS 
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A GHALLENGE TO INDUSTRIAL ENGINEERING 


The decade of the Sixties is a Challenge to Industrial Engineering. Our accelerating progress should stimulate new 
ideas, new techniques, and new research. 


The Industrial Engineer must be alert to the challenge. He must be alive to the trends in the mathematical, physical, 


and social sciences. He must realize that only through the interchange of knowledge can the individual continue to ex- 
hibit professional competence. 


To this purpose is dedicated the 11th Annual AIIE Conference. The presentations at all technical sessions will be 
given by authorities in the field. This will be your opportunity to obtain the latest information about Management Con- 
trols, Operations Research, Automation, Standard Practices, Industrial Relations, and Information Processing. 


SCHEDULE OF FEES 

Non- 
Member Member 
Full Conference $47.50 $57.50 
All sessions on Th wrsday and Friday, two luncheons, one banquet and Proceedings. 
Thursday Only .. $23.50 $29.00 
All sessions on Thursday and !uncheon. 
Thursday Luncheon Only $ 6.50 $ 8.00 
Friday Only $24.50 $31.00 
All sessions on Friday and luncheon. 
Friday Luncheon Only . $ 750 $ 9.50 
Banquet Only (Thursday Night) .. $11.00 $14.00 
Saturday Convention Luncheon $ 6.00 $ 6.00 
Saturday Convention (Members Only) 


Free Free 
Conference Proceedings 


$ 5.50 $ 7.50 
Undergraduate Students, High School Teachers, and Vocational Guidance Counsellors—Session Only $ 2.75 
Ladies Program 
Friday Evening 


$21.50 
7.50 


NOTES: 


1. For a detailed announcement or registration write to: AIIE, P.O. Box 914, Irving, Texas. Checks 
are to be made payable to: “Eleventh National AIIE Conference.” 


2. Refunds for cancelled reservations will be made only if notice is received prior to May 10, 1960. 


Mark Your (Calendar Now 
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Long Range Planning 


INTELLIGENT action based upon sound decisions is 
dependent upon the collection and keen analysis of all 
the facts pertaining to a particular problem. Many of 
these facts are the result of a look into the “crystal ball” 
of the future as interpreted by our Long Range Planning 
Committee, the organization charged with the respon- 
sibility of anticipating future problems and taking the 
necessary action to do something about it. 


The Long Range Planning Committee was hatched in 


a smoke filled hotel room late one night in early 1955 by 


Don Malcolm, present Chairman of the Committee, and 
Chuck Lake, then Director of Industrial Engineering at 
R. R. Donnelley in Chicago. They both felt that some- 
thing needed to be done to lift the standards of the pro- 
fession, to get at the functions of Industrial Engineering, 
to define the term “Industrial Engineering,” and to gen- 
erally raise the standards of the profession. This concern 
led them to invite a number of leaders in the Industrial 
Engineering profession to a short meeting held during the 
national convention in St. Louis in May of 1955. At this 
meeting a number of opinions were voiced on the prob- 
lems facing the Industrial Engineering profession and 
suggested remedies for these problems. The following 
specific suggestions did come out of this meeting: 
1. The AIIE should develop a definition of Industrial Engi- 
neering consistent with the definition of Engineering 
2. This group should meet again for two days in the Fall of 
that year at Cornell to explore the subject further 


Thus was born the first of the Industrial Engineering 
Symposia, which have been the primary contribution of 
the Long Range Planning Committee over the past five 
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years. The Cornell Symposium developed the definition 
of Industrial Engineering which was later adopted by the 
AIIE as its official definition. This definition has since 
been widely published and quoted and is one of the best 
known definitions in the entire Engineering field. 

The success of the Cornell Symposium led to the sub- 
sequent holding of a Symposium each fall on the campus 
of a leading university. The outputs of these Symposia 
are summarized below: 


1. Purdue Sympostum—The group was primarily concerned 
with communicating an understanding of the Industrial En- 
gineering definition developed the year before. As a result, 
four expository paragraphs were developed, each one aimed 
at explaining what an Industrial Engineer is and what he 
does. Each of the four paragraphs were written in terms 
which would mean most to people in the following groups— 
management, employees in industry, engineers and other 
staff groups, and the general public. 

Georgia Tech Symposium—A question had been raised con- 
cerning the meaning of “system” and “systems design” as 
understood and used in the formal definition of Industrial 
Engineering. As a result of this, the Georgia Tech Sym- 
posium was concerned with further defining Industrial Engi- 
neering by the presentation of case studies that would par- 
ticularly depict the dynamics of systems design, These case 
histories were intended to illustrate the design process in 
Industrial Engineering, the growing attention to systems 
problems, the relationship of Industrial Engineering to other 
branches of Engineering, how Industrial Engineering must 
be co-ordinated with other staff activities, and how it op- 
erates as an internal consulting function. The case histories 
were entitled: A Study of an Airlines Reservations System 
(Warren Alberts, United Airlines), Design of a Synthetic 
Detergent Production and Distribution System (Richard 
Forberg, Procter & Gamble), The Mechanization of a Fin- 
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ishing Operation (George Gustat, Eastman Kodak), and 
Organization for Systems Design (L. T. Ohmart, Armstrong 
Cork Company) 

Iowa Symposium—The results of this Symposium were a 
flow-chart illustrating the Industrial Engineering process, a 
statement of the key areas where the profession can make its 
greatest contribution, and a statement of the tools and 
techniques used in the Industrial Engineering process. 


The Northwestern Symposium has just recently been 
completed. This Symposium followed a somewhat dif- 
ferent pattern this year from Symposia of previous years. 
Alex Rathe and Hal Davidson, respectively, led excellent 
discussions on— 


“The Relation of Industrial Engineering in Management” and 
“The Requisite Skills of the Industrial Engineer.” 


However, after the first day the group felt it was plowing 
old ground in these discussions . . . that there was a more 
or less general agreement on what the composite modern 
Industrial Engineer is and what Industrial Engineering 
can do for management. What they felt lacking was any 
significant progress in getting the real message of In- 
dustrial Engineering, what it can do and what are its 
current successful applications as a function, over to the 
management world. 

In short, it was felt that the Image of Industrial Engi- 
neering, as a profession and particularly as an organiza- 
tional function, is very much in need of improvement. 
To say that this is a public relations job is one way of 
looking at it, and perhaps an accurate one, if one in- 
cludes all of the institutional options that should be 
vigorously exploited in delivering the Industria] Engi- 
neering message. The group felt that Industrial Engineer- 
ing, as a growing thriving function, is in danger unless a 
positive, comprehensive public relations program is devel- 
oped. Perhaps the problem can best be brought out by 
stating two questions that were raised: 


1. How long has it been since you have picked up a magazine 
like Harvard Business Review, Business Week, Fortune, or 
any other magazines that management reads and have found 
an article on “How Company X Uses Industrial Engineer- 
ing,” or “Industrial Engineering is contributing to the suc- 
cess of our company by being given these management 
missions to perform?” 

How many companies have set up Industrial Engineering 
departments along the lines of United Air Lines or Procter 
and Gamble? If such functions aren’t being created regularly, 
the message of their success isn’t having an impact, at least 
not one identified as Industrial Engineering. The problem 
of growth-or-die may well face Industrial Engineering in 
this area of being “designers” of systems for management 
Without proper “channel” time in management’s attention 
span, we may lose out to more communicative professions 


It is realized that the problems are being stated quite 
vigorously, and I am ignoring many of the fine achieve- 
ments that have been made. However, I am certain you 
will bear with the group in their role of focusing on prob- 
lems—not dwelling on successes. The Symposia can best 
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serve AIIE by such frank, hair-letting-down, evaluative 
sessions. 


THE IMAGE AT THE ACADEMIC LEVEL 


The group further felt that the Image of the Industrial 
Engineer at the academic level is excellent. The progress 
which has been made in designing curricula that prepare 
the Industrial Engineer for the kind of problems he will 
encounter 10 to 15 years after graduation is most satis- 
factory. There is no real problem here. Rather, a problem 
will exist in providing satisfactory job opportunities for 
the graduates of these schools. 


THE IMAGE AS DEVELOPED IN THE JOURNAL 


The Journal, in its editorial policy and content, is mak- 
ing Industrial Engineering acceptable in the modern 
technical engineering world. However, again here it ap- 
pears that we are not publishing articles that can be used 
to influence management—our primary customer. It was 
felt that our current policy is necessary to insure the tech- 
nical quality and professional gains that have been made. 
This policy should be continued. Perhaps what is needed 
is another periodical slanted towards management. In 
this regard, a proposition by a new publisher was re- 
viewed. Bob Lehrer will have more to say in this regard. 


THE IMAGE CREATED BY AITE PROFESSIONAL 
RELATIONS PROGRAM 


Our program in Professional Relations is exemplary— 
we are now a respected working member of the Engineer- 
ing family. Little more needs to be said in this regard 
except to reinforce the thought that a program in Public 
telations, directed toward getting our image properly 
conveyed to the Management World, that is as successful 
as our Professional Relations program, is urgently needed. 

The Symposium drafted a resolution and some recom- 
mendations to AIIE for its consideration for focusing its 
management efforts. This resolution is still in the first 
draft as reported to me by Chairman Don Malcolm; and 
even though it will be further polished up, I felt it was 
of such timeliness and significance that it should be 
quoted here. 


The Northwestern Symposium on Industrial Engineering ex- 
pressed concern over the Image of Industrial Engineering, both 
as a profession and particularly as an organizational function, in 
the minds of Industrial Engineers, other Engineers and particu- 
larly in Management. Past Symposia have recognized and re- 
ported on the concept of the “Modern Industrial Engineer” as 
the designer of “systems” for management and have outlined 
opportunities for the “emerging role of Industrial Engineering.” 

It is the opinion of the Northwestern Symposium that this 
Image, or any image, is not being communicated adequately to 
the management world in particular. This problem is of sufficient 
importance that a program of necessary and comprehensive scope 
be developed and promulgated as quickly as possible. This pro- 
gram should be of a long range and continuing nature, directed 
toward creating an awareness and understanding of the modern 
Industrial Engineering Function. The following specific recom- 
mendations are offered as guide lines in structuring the program. 
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These are broken down roughly into Public Relations and Pro- 7. A study group should be set up to explore the criteria for 

fessional Development items defining the proper (and AIIE recommended) use of In- 

dustrial Engineering as an organizational function. This is 

a very difficult subject to explore. Encouragement of the 

1. Definitive articles (case histories) describing the successes proper use of the term organizationally will enhance the 
of Industrial Engineering in companies should be developed image. The group felt that AITE should direct its attention 
and placed in leading management periodicals such as toward the developing, identifying and promoting of In- 
Harvard Business Review, Fortune, Business Week, ete dustrial Engineering in terms of the individual professional 
Articles by presidents and vice presidents of such companies engineer. In the long run, Industrial Engineering depends 
as Argus, United Air Lines, Kodak, Procter and Gamble, In- upon successful individual Industrial Engineers for its suc- 
ternational Minerals, etc., are illustrative of what is meant, cess. 


Public Re lations 


Study the desirability of having a 50th Anniversary celebra- , 

tion of the Amos Tuck Conference on Management or rofessional Development 

Gantt’s 100th birthday in 1961 as a means of showing the 1. Develop programs illustrating the professional Industrial 
modern Industrial Engineer. If desirable. an early start is Engineer at the chapter level. Develop workshops for Chief 
needed to build an effective program Industrial Engineers; build on their strength. 

More national control of the content of national conven- 2. Focus attention on the individual as a problem-solver for 
tion programs. This should take the form of specific dele- management problems in the planning, review and control 
gation of authority and responsibility to appropriate na- areas of management. 

tional officer or employes 3. Bring the work of other professions in the management area 
The possibility of two annual national meetings should be to the professional attention of Industrial Engineers. 
explored AITE has not had a national meeting in or around . ° in te ° . 

. ' From the above resolution it is evident that the Sym- 
Chicago or New York in four years : are 
New Industrial Engineering publications directed in part posium was concerned about the urgency of the public 
toward the management world should be initiated. There relation’s problem. This concern will result in activity by 
ire many forms this can take. The Editor of the Journal the Board of Trustees in an effort to solve the problem. 
should develop pl 8 this direction Fe a ° 7 . ° ? 
hould P plans in this directior It is hoped that from this brief description of the most 


The AIIF executive secretary can be quite influential in re- . . . ; . 
. recent Symposium it has been possible to obtain some 


gard to an effective public. relations program. He should = 2 oe , : . s 
be aware of public reletions methods and expetionced in insight to the operations and importance of this vital part 
how to develop effective programs of our Institute. 





How to get new ideas on Materials 
Handling and Packaging 


These dynamic fields change so fast that new ideas are 
often out of date before they get into print. Yet, if your 
firm is to stay competitive, you must be aware of the 
latest concepts. 


One realistic way to keep abreast is to participate in the 
Industrial Management Center's 2-week courses in Materials 
Handling and Packaging. These work sessions provide 
practical training in new techniques, new methods of analy- 
sis, and in installing worthwhile cost reduction programs. 
Either course will revitalize your firm’s efforts in that field. 


These courses are effective. In 6 years, 230 men from 170 
manufacturing, transportation, and retail firms in 15 coun- 
tries have participated. Many send responsible top per- 
sonnel every year. 


TH 
Enrollment is limited. Personnel: must be qualified for 7 ANNUAL TRAINING COURSE 
advanced training. JUNE 12 TO JUNE 25, 1969 
LAKE PLACID CLUB 
Write for 20-page brochure. LAKE PLACID, NEW YORK 


The INDUSTRIAL MANAGEMENT CENTER 


James R. Bright, Director 56-J Robbins Rd., Lexington, Mass. 
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CALENDAR 
March 24 


Hotel, Waterbury, Connecticut. This seminar will be sponsored by 
one of the newer chapters of AITE, the Naugatuck Valley Chap- 
ter. The theme is “Selling Yourself and Your Ideas to Your 
Write: Mr. Harold W. Hasko, United States Rubber 
Company, Naugatuck Footwear Plant, Naugatuck, 

April 4-7: 1960 Nuclear Congress, The Coliseum, New York, 
New York. Write: Dr. Clarke Williams, Chairman of the Nu- 
clear Engineering Department of the Brookhaven National Lab- 
oratory, Upton, New York 

April 19-21: National Conference of the Armed Forces Man- 
agement Association, Biltmore Hotel, Atlanta, Georgia. Write 
Association, National Headquarters 
Washington 25, D C.: or General 
Building, Suite 210, At- 


One-day seminar will be held at the Roger Smith 


Supe riors.” 


Connecticut 


Armed Forces Management 
Room 3d121, The Pentagon 
Management Associates, 881 Peachtree 
lanta 9, Georgia 
April 21-28 
Show and Annual Convention, Artillery Armory 
Road, Detroit, Michigan. (Technical Sessions 
Hotel, Detroit, Michigan.) Write: Harry E. Conrad, Executive 
Secretary ASTE, 10700 Puritan Avenue, Detroit 38, Michigan 
April 7-8: Annual Joint West Coast TIMS-ORSA Regional 
Meeting will be held at the U. S 
Monterey, 


Northern and Southern California Chapters of the 


American Society of Tool Engineers 1960 Tool 
15000 W.8 Mile 


Sheraton-Cadillac 


Naval Postgraduate School 
California. The meeting is sponsored jointly by the 
Institute of 
Management Sciences and the Western Section of the Operations 
tesearch Society of America. Write 


Ross, Sailey «& Smart, 100 Bush Street. San Francisco 1 Cali- 


Ernest Koenigsberg, Touche, 


fornia 
April 25: Ninth 
Chapter of AITE will be held in the new modern Cleveland Engi- 


Annual Spring Conference of the Cleveland 


neering and Scientific Center in Cleveland, Ohio, from 9 a.m. to 
9 p.m. The Conference theme is “Are You Clued In?” For infor- 
Mr. C. M. Bednar, Chairman, Promotion and 
Publicity, Square D Company, 4500 Lee Road, Cleveland 28, Ohio 


mation write 


1960 CENSUS 

The 1960 Population Census will be conducted as of April 1 
Every fourth household will be asked to answer the question 
“What kind ol work was he doing?” lor ¢€ ich person 14 vears of 
age or older 

In order that the statistics on scientific and engineering man- 
power be developed as accurately as possible, the Census Bureau 
has asked that we pass along to our readers a reminder that this 
question on occupation should be answered completely and pre- 
cisely. The 


cases 


entry should consist of at least two words in most 


Some ex ample s of acce I table entries are 
Fire prevention engineer 
Industrial engineer 
Mechanical engineer 
Motion-study engineer 
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CALUMET CHAPTER 

A dinner meeting, September 8 at Wilson’s Restaurant, Gary, 
Indiana, served as the “Kickoff” for the Calumet Chapter’s 1959-60 
business vear. Speaker Jack F. Jerico, First Vice President, AIIE, 
spoke of “New Concepts of Industrial Engineering,” with a detailed 
inalysis of the new concepts as interpreted at college level and in 
industry today 

The Calumet Chapter’s October Dinner meeting was hosted by 
George Diamond’s Restaurant, Hammond, Indiana. Mr. H. C 
Nickels, an investment counselor, spoke on “Investment Objectives 
and Securities to Meet Them.” This was an informative and enter- 
taining evening 

A special methods project undertaken by Calumet Chapter 
representatives was recently completed and received local appre- 
ciation and plaudits 

Involved was a small manufacturing plant conducted by Smith 
Memorial Industries, an outlet for the efforts of handicapped (blind 
primarily) people in Gary, Indiana. The industry, though smal, 
offers employment to the blind in making such marketable items 
as mops, ironing board covers, small rugs, blue jeans, denim shop- 
ping bags, etc. The basic problem, as it evolved, stemmed from 
extremely overcrowded conditions of the shop. This was alleviated 
considerably by a reorganized, orderly layout, including improved 
storage. In this connection, one fixed and one mobile storage rack 
were designed and built, and two spool spindles devised to store 
ind feed yarn and cover material onto a layout table 
integrated into the overall 


Several minor innovations were 


package of recommendations which were, incidentally, accepted 
by the Smith Memorial Industries supervision and the Board of 
Directors. As of this writing, approximately 85% of the recom- 
mended program has been installed 

As a result of AITE study and recommendations, the Board of 
Directors of Smith Memorial Industries began a Calumet area 
promotional program to attract more customers for Smith prod- 
ucts. This has taken the form of photographic newspaper coverage 
(Chieago Sun-Times, Gary Post Tribune, several local weeklies) 
(WGRY, WWCA—Gary, Indiana). In addi- 


tion liaison between the Industry and various civic organizations 


and radio coverage 


has provided the AIIE with desirable publicity 

Upon AIIE recommendation that the Industry, as now oper- 
ited, requires more space, the Board of Directors has placed on 
its agenda a plan to eventually underwrite expansion and/or relo- 
cation of present facilities 
AILE mem- 


bers who participated, this study and recommendations were 


Besides providing an interesting project for the 


warmly received by the people served. 

The Board Members and new officers of the Calumet Chap- 
ter conducted their first Fall business meeting, September 29, 1959 
at Cressmoor Country Club. New officers include: President, Lew 
Rose, U. S. Steel, Gary; Vice President, James Freeland, U. S 
Steel, National Tube Co., 
Steel, Sheet & Tin, Gary; Corresponding Secretary, Duane Say- 
lor, U. 8. Steel, Gary; Recording Secretary, Louis Vidal, Youngs- 
town Sheet & Tube, Indiana Harbor. The Board of Directors in- 
cludes Harry McCabe, U. S. Steel National Tube Co., Gary; 
George Smith, Budd Co., Gary; Vern Droege, Youngstown Sheet 
& Tube, Indiana Harbor; Richard Fissinger, U. 8. Steel, Gary; 
Frank Kelly, U. 8. Steel, Gary; Henry Maurer, U 
& Tin, Gary; Gerald Jones, Inland Steel, Indiana Harbor; Melvin 
Peterson, U. 8. Steel, Sheet & Tin, Gary; Phillip Cochran, Ameri- 
can Bridge Co., Gary. 


Gary; Treasurer, Ed Semplinski, U.S 


S. Steel, Sheet 


LOUISVILLE CHAPTER 


Our closing program for the preceding fiscal year was a Ladies’ 
Night, held on May 20, and consisted of a Plant Tour of Spald- 
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ing Laundry and Dry Cleaning Co., Inc. This was one of the 
largest in attendance of all meetings last year, and was thoroughly 
enjoye d by all who attended 

The new business year of 1959-60 began with a chapter meeting 
on September 16th at the Jeffersonville Dining Room, followed 
by a tour of the Colgate-Palmolive Jeffersonville Plant in In- 
diana. A good turn-out of sixty-one members, wives, and guests 
found this tour most interesting, especially from the automation 


Vie wpoint 


METROPOLITAN NEW JERSEY CHAPTER 


The September meeting, which was held at the Essex House 
in Newark, featured Henry H. Eskay, Vice President of Conmar 
Products Corporation, as main speaker. Mr. Eskay’s talk, en- 
titled “Crucial Problems Posed By Automation,’ covered the 
relationships between labor and management as they are affected 
by increased automation Especially important was his discussion 
ind the 
part the Industrial Engineer must play in the new technology 

Lamont M. La tobardier, Manager of Procedural and Or- 
ganizational Research at Curtiss-Wright Cory 


at our October meeting. His subject was “Setting Machine Time 


of the organizational impact of white collar automation 


, gave the program 
Standards for Minimum Cost.” By the practical use of the mini- 
mum-cost chart Mr. La Robardier discussed an approximate or 
simplified method as well as an exact method to determine lowest 
cost cutting speeds for a given set of conditions. This new tech- 


roblems of cutting 


nique provides a scientific approach to the 
modern materials and methods. Mr. La 
tobardier 1s t 1apter 
New Jersey 


1957-1959 


speed introduced by 
member ot our own Metropolitan 


a member of the Board of Governors 


SAVANNAH CHAPTER 


The Savannah Chapter of the American Institute of Industrial 


Engineers has recently completed a study of the Chatham County 
Public Schools. This study was made at the request of the Board 
of Education. Its purpose was to assist the board in evaluating 
the nonacademic operation of the “plant” and to determine areas 
of improvement. Some ol the major 


ireas studied included pupil 


transportation, vehicle maintenance, purchasing, and custodial 


services 
The following is an excerpt from the letter of appreciation re- 
ceived by the chapter from the superintendent of education 
‘I would like to express to you our appreciation for 
the report on investigation of school plant operation in the 
Chatham County Public School System. This was a service 
to the school system and to the public I think It Was a fine 
thing for the members of vour Committee and for the associa- 
tion you represent 
amount of time 


donate to the Joard of Education the 
ind effort required to make this study 
Already, certain of the recommendations incorporated in your 


report have been implemented in our operation, I feel sure 


that this survey will continue to be of valuable assistance to 
- g 
us 


The First chapter meeting of the year was held in September 
it the Savannah Sugar Refinery. A well conducted plant tour was 
followed by a buffet supper and a business meeting. Many of the 
members had their first opportunity to view the processing of this 
very familiar product 

Mr. Louis Hagood of the US. Corps of Engineers was the 
guest speaker at the October meeting. Mr. Hagood’s topic was the 
engineering problems involved in constructing underground com- 
bat centers. These centers will be used to control the defense of 
the North American continent in the 
attack. 


event of air or missile 
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SPRINGFIELD, MASSACHUSETTS, CHAPTER 


The Springfield Chapter No. 94 was born last March. This 
event became a reality after a brief but rapid moving prelude 
of six months. The fomming of a chapter to serve the Western 
part of Massachusetts was conceived by a group of Industrial 
Engineers, employed at Springfield Armory, Springfield, Massa- 
chusetts, 
1958. 

The organizational drive, kindled by a message delivered by 
George H. Martin, President of the Boston Chapter, was spear- 
headed by Benjamin F. Ridall of Springfield Armory, interim and 
Charter President, and James E. Johnson, Chapman Valve Mig 
Co., interim vice president. During the winter months, the in- 
terim officers and committees kept the gears churning. Their 
efforts were rewarded by receiving a charter in March 1959 and 
by having a roster of 38 charter members. 

In addition to the organizational effort, a regular monthly pro- 
gram was instituted under the direction of the vice president and 
program chairman, Jim Johnson. An excellent job was done. The 
November meeting was addressed by Martin Doring of Rath «& 
Strong who spoke on “Industrial Engineering and Its Place in 
Industry.” The December meeting was highlighted by a most 
interesting talk on “Value Analysis” given by Dusty Fowlkes of 
the General Electric Co. In January, the first dinner meeting was 
held and followed by an enlightening discussion on “Factors to be 
Considered in the Selection of In-process Materials Handling 
Equipment” presented by Marshall Scheider of Walworth & Co. 

Mr. James Duncan, President of Work Factor Company, made 
the February dinner meeting a most satisfying one by speaking 
on “Production Planning and Inventory Control.” The March 
dinner meeting was a full evening during which the Chapter Con- 
stitution was accepted by the membership; and George Martin, 
President of the Boston Chapter spoke on “The Advantages of 
Predetermined Time Systems.” The April meeting was a joyous 
one. At this meeting the acceptance of our group as a Chapter of 
AITE was announced, and election of officers was conducted. Our 
guest speaker, although congratulatory, did not share in our ela- 
tion of the announcement. “Union’s Attitude Towards Industrial 
Engineers” was the subject of Mr. Norman Eiger’s talk. Mr. Eiger 
is Regional Educational Director of International Lady Garment 
Workers Union AFL-CIO, and editor of the District Union News- 
paper. There was no bloodshed after his talk. 

Ladies’ Night, held in May, was the climax of the season’s 
calendar. A social hour and dinner preceded the meeting. Mr. 
William Vallette, Vice President of Northeast Region AIIE 
formally presented the Chapter’s charter and installed the new 
officers for the 1959-60 season. They were: President, James E. 
Johnson, Chapman Valve Mfg. Co.; Vice President, Louis Pieri, 
Buxton Inc.; Secretary, James E. Dowd, John Breck Inc.; Treas- 
urer, Robert C. Bisbee, American Bosch Div., American Bosch 
Arma Corp. Several hours of dancing followed. 

The 1959-60 season opened on Oct. 14. The high program stand- 
ard established during our first season was met by having Douglas 
H. Anderson, Manager of Special Products Division, Exec-U-Phone 
Systems Inc., Boston, Mass., speak on the problems of timely 
and accurate data-gathering and timekeeping and describing 
modern techniques available for solving these problems. The 
November meeting was one that will be remembered for a long 
time by those of us who attended. This meeting was a joint meet- 
ing with the Boston Chapter held in Boston. We were host to our 
esteemed AIIE National President Frank J. Johnson. The pro- 
grams for the remaining six meetings have been planned, and an 
interesting season is ahead of us. 

We wish to extend our thanks to our “big brother” chapters 
for their welcome and assistance and to extend our welcome to our 
“baby brother” chapters who received their charters since March 
1959. 


who arranged an organizational meeting in October 


The Journal of Industrial Engineering 25 





ST. LOUIS CHAPTER 


The St. Louis Chapter of the American Institute of Industrial 
Engineers started off the 1959-60 year with a new idea and every 
indication of having an extremely successful year. The first meet- 
ing was a “pre-season warm-up meeting” held on August 19th at 
the famous Barth Estate in St. Louis County. Approximately 50 
persons attended the festivities, which included swimming, ping- 


pong, “old yarns” and a picnic supper on the porch 


The September meeting was the first of our dinner-speake1 
ind we were fortunate in having Dean Don Fischer of the 
Washington “The 


Crisis in ibrupt down- 


meetings 


University School of Engineering speak on 


Engineering.” Dean Fischer spoke of the 
turn in engineering enrollment, which began with an 11% drop in 
1958 and which will said that 


demand 


probably drop some more in 1959. He 


this downward trend is hitting the nation just when the 


ior engineers 1s getting greater ind greater € ach vear as a result 


of automation and 


ilso has 


idvanced technology. The drop in enrollment 


in imme di il¢ effe ct on the engineering s« hools, since the 


and the 
Dean Fischer 


to determine the cause 


smaller tuition income results in unbalanced budgets 


cutting of necessary cost items such as labor atories 


said that there has been an effort made 


of the downturn, however there doesn’t appear to be any one or 


even several reasons which can be 


directly pointed out as being 


the answer. One thing he did mention, was that engineers, and 
many times successful engineers in high positions, don’t do enough 


to counter the propaganda that pours forth labeling the en- 


being 
Fischer 


from an 


gineers as 
Dean 


come 


humanities 
went on to say that he felt that culture 


idded 


taking of so-called humanities courses which are geared 


“uncultured persons” in an age of 
does not 
number of liberal arts courses, but rather 
from the 
to the needs of a group. He 


‘Human 


are needed. It was truly an interesting meeting 


cited the successful engineering course 


Relations in Industry’ tvpe of courses 


is being the } 


WINSTON-SALEM CHAPTER 
For our Aj 


Uperations 


ril meeting, Mr. Donald 8 


Research and Synthesis Section of the Large Steam 


Holmes, Logician in the 


lurbine Generator 
Albany, New York 


He covered tne 


Department of General Electric Company at 
spoke on “Horse Kicks and Quality Control.” 
probability theory leading to the Poisson proba- 
bility function and its use in quality control and applied statistics 
Election of officers for the new year also took place at this meet- 
ing. They are: President, Clarence M. Dunlap, Jr.; Vice President, 
Fred T. Carter; Secretary, Milton R. Swe Treasurer, Rob- 
ert A. McLean. Directors for this year are: Millard W. Hodge 
Hal G. Worley, Harold H. Mathews, Edgar A. Aldridge, Charles 
l. Johnston, and Marshall G 

In May the Annual Ladies’ 


dance culminated the 


itman ; 


Bryant 

Night consisting of a banquet and 
1958-1959 season 
Officers and Directors was 
1959-1960 budget and 


A meeting of held in 


appoint committees 


August to 


ipprove tl e 


YOUNGSTOWN CHAPTER 


At our September meeting Mr. Renfrew, representative of IBM 
Corporation, gave an interesting talk on computers and their use 


He ex- 


plained the different types of computers and their varied applic 


in the Industrial Engineering and manufacturing fields 


7 
tions. The main topic of discussion centered on 
IBM representatives on 
ommon ground, a situation primarily due to the 
fundamental knowledge of computers 


the potential pur- 


chaser’s inability to communicate with 


layman’s lack of 


The October meeting took the form ol 
Forum.” The 


a “One Most 


1imed at finding an answer 


Pressing 
(Question meeting was 


to the one most pressing problem of each Industrial Engineer 


wrote down his chosen question and dropped it in the 
fish bowl as he entered the 


kiveryone 


meeting room. The chairman picked 
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questions at random from the bowl and read each question to the 
group. This group therapy type of program was quite a success 
for different members shared their combined 


knowledge and 


practical experiences as each question arose 


BOARD OF TRUSTEES’ MEETING 


Biltmore Hotel 

Atlanta, Georgia 

Session I, Friday Evening, October 16, 1959 
Session II, Saturday Morning, October 17, 1959 


The Board of T 


jour organmzation 


ustees of AIIE is the official governing body of 
This group meets to conduct husiness fo oO 
official minutes of the October Board of Trus- 
published in the JOURNAL to keep you in- 
formed of AITE activity. 

The meeting was called to order by President Johnson at 8:45 
P.M Frank 
J. Johnson, President ; 


Updegraff, Treas- 


twice a year. The 


tees’ Meeting 1re 


October 16, 1959. Among those in attendance were 
President; Jack F. Jericho, First Vice 
Floyd J. Titler, Executive Secretary; Ralph W 
urer; George H Past President; William J. Vallette 
Vice President, Region I; Leroy O. Gillette, Vice President, 
Region II; Charles G. Howard, Vice President, Region III; John 
A. Nattress, Vice President, Region IV; James A. Richardson, 
Vice President, Region V; William N. Bryant, Vice President 
Region VI; John L. Imhoff, Vice President, Region VII; Arthur 
E. Aronson, Vice President, Region VIII; Arthur L. Ziegelmeyer 
Jr., Vice President, Region IX; Carl F. Kaiser, Vice President 
tegion X; Robert H. Roy, Board Member-at-Large; Warren E 
Alberts, Board Member-at-Large; Alex W. Rathe, Board Member- 
Howard P Former President; Frank 
Former Board Member-at-Large; Robert N. Lehre 
Editor-in-Chief, The Journal of Industrial Engineering; James T 
French, Director of National Meetings; Henry M. Owades, Direc- 
UEC Affairs, AIIE Professional Relations Committee; 
Daniel E. Mahaffey, President, Atlanta Chapter AIITE; and Don 
\. Trenwith, Business Administrator 

1. Minutes, May 15, 1959 Board of Trustees’ Meeting—Mr 
Gustat moved that the May meeting be approved 
iS prese nted. Motion seconded by Mr. Jericho. Motion passe d 


Gustat, 


it-Large Emerson, 


Crrosec lose 


tor of 


minutes of the 


2. OLD BUSINESS 


2a United Engines ing Cente Fund Raising Campaign 
Henry Owades, Director of UEC Affairs, reported on the progress 
of the campaign. The Institute had pledged approximately 71.5% 
of its quota. A written report was distributed. It contained two 
recommendations for bolste ring the campaign 

1A 
campaign managers 
started last April 
A personal and close supervision of 13 specified chapters hav- 
ing unfulfilled pledges of $1,000.00 or more. This follow-up 
to be done under the coordination of the regional campaign 
managers, but by the respective 1959-60 Regional Vice Presi- 
dents. The Board concurred with these 

Mr. Owades listed 24 chapters that are 
h iving re iche d 


reinstitution of the close follow-up which the regional 


(1958-59 Regional Vice Presidents) 


2 


recommendations 
honor roll, 
These 24 


now on the 
100% of the quota assigned to them 
chap ire 
Mid-Hudson 
tochester, N. Y 
Boston 


Evansville Great Salt Lake 
Calumet San Francisco-Oak- 
Charleston-Hunting- land 

Central Connecticut ton Metropolitan New 
Toledo York 

Baton Rouge Sacramento 
Houston Seattle 
Winston-Salem 
Lehigh Valley 


York, Pennsylvania 
Nashville 
Chattanooga 

Twin City 
Mississippi Valley 


Oklahoma City 
East Texas 
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Mr. Owades listed the following chapters as having not yet 


submitted any report or indication that their campaign 1s under- 
way: 

Mohawk Valley East Tennessec St. Louis 

Memphis 

Middl Tennesse¢ 
Western North 


Southwestern Con- Cleveland 


necticut Dayton 
W orce ster 
New Orleans 


Birmingham 


Indianapolis 
Stark County 


ch add their ov orts 

when speaking t ny th hapters within the next few his 

Phis campaign essful conclusion so that 

we may demonstra to the other interested societies that the 
AITE is contributn 

2b. 1960 Conf and vent be] Mr. Updegraff re- 

1960 Conterence ind 

posed budget. An 

$400.00 has been forwarded 

is suggested some changes in 

eir budgetin echnique ind has communicated them the 

nstructions « the x¢ tive ommitte is pa at t sep- 

mber meet 
Vice esident Zies m f member i th Conference 


budget was 


detail in the 
the National 
to contact the 
instruct them 
proposed new 
attern, ready tor msideration by t rd ot rustees, at their 
iv 1960 meetin 
Mr. Ziegelmever will arrange fe {f the revised 1960 


Conferen 


M 


it may be 
reprodu distributed 


to all membe 


co-chairmen, with 

serving 
the improvement 
1, 1960. Consid- 
will require 


esstul solu- 


t propose definite ol er neering irst shown to the 
ALTE it the Meeting 
under study. Th oard, at that time, request hat the Long 


is still 


tange Planning Committ ma tudy of t roposed defini- 
tion and sen fessional Relations 
Commit The ofessiona elatior m t has received 
these recommendat il i“ circulating them to 29 mem- 


ind a review of their 


inning Committee, Dr 

commendations to the 

‘he ballot should be ready 

December 1. The mail ballot 

commendations of the ATIE 
pring of 1960 

President Johnson and Mr 


be necessary s¢ 
submitted te 


Unionization 


January-February, 1960 


Titler reviewed the background of AIIE’s study of a policy that 
would demonstrate our position and thinking about the unioniza- 
tion of engineers. It was explained that the latest proposed draft 
of a policy statement had been submitted to Attorney Dargusch 
and that he made some revisions and recommended the statement 
which is now submitted. This draft was thoroughly discussed by 
the Board of Trustees. 

President Johnson summarized what seemed to be the con- 
sensus of the Board and referred the recommended resolution 
back to the Professional Relations Committee. The Professional 
telations Committee is to give further study to the several pro- 
posed statements 

To further clarify the results expected in this study, Mr. Alberts 
made the following motion: All files of the various proposed 
resolutions to be returned to the responsible taskforce of the Pro- 
fessional Relations Committee for consolidation to a more logical 
and meaningful statement of the AIIE’s policy on unionization. 
Motion seconded by Mr. Jericho. Motion passed. 

Dr. Rathe, 
mittee, is to communicate to the taskforce the Board’s appreciation 


as Chairman of the Professional Relations Com- 


of their efforts on this project and request that they continue 
their studies and carry on the work as mentioned above. 

2f. Other Old Business 

2f1. Organization Study—Mr. Jericho reviewed the previous 
proposal of the Organization Study Committee that was reviewed 
by the Executive Committee at their past meeting. Copies of the 
plan had been circulated to all the Board of Trustees’ members at 
that time. Several suggestions for changes in the original plan had 
been accepted by the committee and incorporated into the re- 
port. The Board of Trustees discussed the entire plan and took 
the following action: 

Mr. Gillette moved that the committee’s recommended new 
organization be approved in principle, using the title of “Executive 
Director” instead of “Executive Vice President” for the new posi- 
tion to be created. Motion seconded by Dr. Rathe. Motion passed. 

Mr. Jericho reported that with this action by the Board of 
Trustees, his committee would continue their study, and in con- 
unction with the Constitution Committee, make up a report on 
the necessary changes in the Constitution and the necessary 
hanges in the AIIE job descriptions so that the plan might be 
implemented. 

2f2. Letter about Accreditation—President Johnson read a letter 
referring back to previous correspondence with an engineering 
school regarding their request for permission to establish a student 
chapter. The problem involves the accreditation by ECPD in rela- 
tion to (3) of Article IV, Section 3(A). 

Col. Groseclose, the chairman of the committee previously 
isked to rule on this case, asked for clarification of category (3) 
saying that it was very difficult to resolve the problem without 
knowledge of what was meant by this provision. 

To provide the committee with this information the Execu- 
tive Secretary was asked to search headquarters files and to 
write to those individuals who originally proposed this provision 
which was an amendment to the Constitution 

3. NEW BUSINESS 

3a. Membership Report—Mr. Titler reviewed the Member- 
ship Report as of October 1, 1959. The report shows at this time 
that there are 5,331 associate members, 2,880 members, 13 fellows, 
for a total of 8,244. As of this date there are 506 affiliates. On 
this date, there were 99 applications in the hands of the MQC. 
Since October 1, approximately half of these applications have 
been returned to National Headquarters, the remainder are in 
the hands of the new MQC in New Orleans. The Chairman of 
this new Membership Qualifications Committee is Mr. William 
. Fourqurean. 165 applications were received by Headquarters 
during the month of September and 115 had been received at 
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f 


davs of October 


liteen 


tler reported that two chap- 


I 
time of the September Execu- 


new Senior Chapter is 


ommiutte 


o. 101 Central Virginia Chapter, AITI 
N. H. Friedman, Vice President 
P.O. Box 


Lynchbu 


The foll 


wing 


Universit 
Dougla 
Mechani Engineering 
University of Minnesota 
Minneapolis 14, Minnesota 
Vice 
1 list of 34 proposed 
Jericho 
chartered 


ited that from his correspondence with the 


Mr. Jericho st 


Presidents of the R 


Legions 


he has comy iled 


Senior Chapter n various stages of organization. Mr 


was optimistic tft t many ol! these groups would be 
during the coming few months 


Mr. Nattress, Vice President of 


Orlando Chapter was 


that 


IV, announced 
and expected 


Region 
well underway 


eir Constitution at a meeting on Tuesday, October 


20 
al Repo Mr 


viewed many of the 


[ pdegrafi presented the 


financial report and re items witl 
bers of the Board 

Mr. Vallette 
tion seconded by Dr. Rathe 

3d. 1959-60 Budget—Mr 
budget as prepared by the 
Chairman 
This proj 


it their Sey 


Treasurer's Report he iccepted Mo- 


Motion passt d 


presented the proy osed 


moved the 


Updegraff 


Executive Secretary, Treasurer, and 


of the Long Range Financial Planning Committee 


amended by the Executive 


comme nded to the 


sed budget as Committee 


tember meeting was re 
Trustees 


The Board discussed each item of the 


untarily cl 


budget. Dr. Rathe vol- 
inged his request for expenses as a Board Member- 
$100.00. This $100.00 was subsequently 
Vice 


it-Large, by reducing it 

added to the proposed 

gion IX 
The 

\ idual 


illowance for the President of Re- 


Board of Trustees accepted the 1959-60 budget by indi- 


motions for eacl breakdown of income ind ex- 
The total budget for eacl 
pense, will be $140,750.00. (Appendix 1 

Dr. Rathe moved that with the approval of the $2,100.00 total 
Presidential 


Professional Relations Committee 


major 


nense classification, income and ex- 


minutes) 


these 


expens¢ ullowance for the Committees, that the 
Joard of Trustees give the first 


ible lor ex- 


Aronson 


additional moneys become aval 


Motion seconded by Mr 


consideration WU any 
penditure during the year 
Motion passed 

With the ay proval of the 
12:15 A M. October 17th 


ting would reconvene at 


Was re 


budget, the meeting essed 
President 


9:30 


Johnson announced that 
mee AM. October 17 
ence—Dr ithe 


this meeting was both 


V magement Cone 


report 


3e. Engineering 
early reports indicate 
A detailed report 


not yet avali- 


preliminary 


illy and has been 


successful 


financially 


submitted to the Engineers Joint Council, but is 
able for distribution 
Dr. Rathe moved in 


Mr. MeNiece, AIIE’s chief 


Conference, that the 


accordance with the recommendations of 


delegate to the Engineering Manage- 


AITE take 


other participating societies begin- 


ment action to assume financial 
with the 
ning in the vear 1960. There was no second to the 

3f. CIPM Membership—Mr 


tion of the Executive Committee made at the committee’s Septem- 


responsibility along 
motion 


Titler conveved the recommenda- 
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er meeting recommending that the Board of Trustees take action 


the Council for International Progress in Management 
when the Board fee Is the 
Dr. Lehrer 


raise d que stions 


to jom 
are available 

members of the Board of Trustees 
of the CIPM, then 


necessary funds 
and some of the 
ictivities his- 


ibout certain 


torv, and present activities 
Mr. Alberts made a motion that the 
tion to join the CIPM during this fis« 


Motion 


Joard of take 
Motion ser onde d 


Trustees 
il yeal 
did not pass 
moved that the AIIE take action to 
next October 1. Motion seconded by Mr. Vallette 
Mr. Updegraff Board 
ind ask the Director of International Rel 
ments in 
Motion seconded by Mr 
The motion is tabled for 
Trustees’ Meeting 
3g. Other New 
"las ation of Indu 


8107 Dr 


by Dr. Rathe 


Dr. Rathe CIPM 


join the 


moved that the table the above motion 


itions 
AILE 
Tabling motion passed 
May 


to present state- 
oin CIPM 
13 to 4 
Board ofl 


support of his recommendation that 
{0Vv 


consideration at the 


Enaine é by [hie 
ithe reported that the Civil 
draft on the 


used by the 


sel. ¢ ing Positions 
Civil Se ice 


ommis 


Service Commission has released proposed new 
Commis- 
the Pro- 
is being 


Rela- 


telations Committee has 


definitions of Industrial Engineering to be 
sion. The 
fessional 
duplicated 


tions Committee 


osed change was received by 


on October 5. The draft 


draft of the proy 
telations Committee 
circulated to 

When the 
document and 
ulated to the 


and members of the Professional 
Professional 
made their recommendations, the 


AITE Board of 


reviewed this 


nror } 


proposal Trustees for i 


will be cir 
mail vote 
3g2 Re quireme? 4 


Joint 


defines the re- 


AIIE De le qate to Enginee 


& propos il that 


Counc l Dr I 


Rathe presented 


for the AIIE delegates to Engineers Joint 


quirements Council 
These 
posed of Robert §S Ch 
Morley H. Mat} 

Dr ithe 
mendation of the 


mitted by a committee com- 


William J. Jaffe and 


requirements have been sul 


iirman), Dr 
om- 


Trustees accept the re 


Board ol 


committee preparing them that these 


move hat the 
require- 
rule in appoint- 
Motion 


2 these 


ments be established as policy to be used as a 


ing delegates to the Engineers Joint Council seconded 
by Mr. Vallette. Motion 
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the taskforce 


tter progress than had been expected and that a report 


minutes 
Rathe 


was m iking 


passed. (Appendix 
ing Education—Dr 
this 


project 


working on 
could 
be expected the first of January 
Publication of P oceedings Dr 
asked the 

! 


illing for the public ition 


Lehrer, 


Board to consider the 


3¢4 Conference 


Editor-in-Chief of the Jou nal, 
re-establishment of a previous policy « 
the Proceedings of AIIE National a regular 

Journal of Industrial Engineering. Dr. Lehrer stated 


ved that a satisfactory finan- 


Conferences as 


this was the onlv way he 


publication of proceedings could be 
Atlanta 


loss in the 


il position in 
tained. The 


mittee and the 


recent experience of the Conference Com- 


subsequent financial publication of 


these proceedings was considered 


Dr. Lehrer 


$4.50 to 


further that some price probably wwout 


should be | iid bv the 


proceedings 


state d 
Conference 
The Jou 


Journal issue and 


$5.00 per registrant 
Committee toward the publication of the 
nal staff would publish the proceedings as a 
distribute them in a paperbacked regular edition to all members 
AIIE. Copies that would be 
could be 


registrants of the Convention 


and Journal subscribers of sent to 
hardbound for distribution 
Additional 
hardbinding could be provided for future sale by the Conferences 
National Headquarters Office 

the Dallas Conference Con- 


vention Committee be allowed to continue with any plans for the 


the Conference Committees 


to the copies in a 
Committee and/or the 
Mr. Jericho suggested that and 


1960 proceedings already too far advanced for change 
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Johuson asked Dr. Lehrer to 


Dallas and 


President 


immediately contact Chairman Dodson in work out 


plan for presentation to the November Executive Committee 

egarding the 1960 Conference Proceedings 
President Johnson appointed a committee for study of the 
ermanent plans for future Conferen Proceedings. This com- 
mittee is to consist of Mr. James T. French, Director of Na- 
R ( N. Lel Editor-in-Chief of the 


tional Meetings, D1 ehret 
l of Industrial Engineering, and Jack 


Journal F. Jericho, First Vice 
President. The report of this committee is to reach all Board 
members for study before Board Meeting in May 1960 
325. Industrial Engines Poste In response to several 
requests, | nsid was given to tl ossible preparation 
of posters for distributior high schools by Senior Chapters 
ind Industrial Engineering De tments of our universities. These 


rs would be usex il Engineering educa- 


poste 
tion to high schoo 


326. Staff Report M A}l the rest of 


iggest 

the Board I irread, Ul ing spent Board 

Trust n ngs s g the detail of problems instead of 
sufficient iff work having n done he interested parties 
n | nee | B | l Ss ll sks that all future 

ymmend 3 Board sented with complete de- 
tails for consideration and that a summary be attached for im- 
mediate consideratior The B rd further suggests that these 

mmenda ns it s uted Board of Trustees’ 
mem s well in advan so that each Board Member may hav: 
in opportunity te nsider ulls | roposal prior to 
the meeting 

/ nment—The meeting was adjourned at 12:30 P.M 


1j/0u 


At UI 
Ne Meeting—The next meeting of the Board of Trustees 


will be held on Friday, May 13, 1960 the Sheraton-Dallas 
Hotel. This meeting will be held in cor iction with the AITE 
1960 National Conference and Convention 

The next meeting of the Executive Committee will be held 
on Saturday, November 7, 1959 a I Bellevue-Stratford Hotel 


in Philade Penns i. This meeting will be held in con- 
inction with the Second A il AITE Northeastern Region Con- 
erent nd Conventior 


BUDGET FO! OBER 1, 1959 TO SEPTEMBER 30, 1960 


INCOMI 
1. D 
$52.000.00 


52,000.00 
9 000.00 


d. Studer $000.00 
f ppheation Fees 7,000.00 
Memb Large ( ) 2 000.00 
lotal Dues $126,000.00 
2. Pub / Pu t 
i. Bow 600.00 


10,000.00 


i. Insign 50.00 
b. Certifi . 50.00 
ec. Supplies 250.00 


d. Interest 


2,000.00 


1960 


January—February, The Journal 


10,600.00 


I 


of Industrial Engineering 


1,300.00 
500.00 


e. Use of Mail 
{. Unclassified 


List 


Total Miscellaneous 1,150.00 


TOTAL INCOME $140,750.00 


XPENSE 
Administrative 
$47 247.00 
800 00 


a. Salaries 


b. Communications 


0) pr ae 5,500 00 
G. APPIICOEIOME. 660 sied ones 300.00 
©. DONS oscn s4cacedaee 1,000.00 
f. Office Supplies .......... 3,100.00 
g. Office Equipment ..... 800.00 


450.00 
200 00 
400.00 
600.00 
1,350.00 


h. Office Maintenance 
i. Bank Charges 
Audit 
k. Ballots Seetuwedeneed 
1. Business Administrator Expenses 


Total Administrative $ 61.747 Of 


2. Occupancy 
a. Rent 


b. Insurance 


5,060.00 
65.00 . 


Total Occupancy 5,125.00 


3. Publicity and Publications 





a NE Fo oecs cece 500.00 
b. Miscellaneous Printing .............. 2,800.00 
C. PUNE 6.5 ces duadae Geen tS ee 35,340.00 
Total Publicity and Publications .......... 38,640.00 
4. Officers and Committees 
i. CO so ee ee eee 15,070.00 
b. Directors and Committees ........... 4,970.00 


Total Officers, Directors and Committees $ 20,040.00 


5. Miscellaneous 
1. EJC Membership 
b. Budgeted TOGVe 20... iccccccccceece 
Contingency Reserve 
d. Chapter Expansion 


1,500.00 
7,038.00 
5,000.00 
1,660.00 


Total Miscellaneous 15,198.00 


$140,750.00 


Appendix 2 
ReQUIREMENTS FoR AIITE De.ecates to Encineers Joint Councit 


Engineers Joint Council decisions can affect policies and prac- 
tices of each of its constituent member societies. These decisions 
ire developed and concluded by the discussions and votes of 
delegates appointed by each member society. Therefore, appraisal 
of selected delegates to represent the American Institute of In- 
dustrial Engineers should result in a satisfactory balance of the 
following specific requirements: 

1. Membership. A delegate should be a fellow or member of 
active standing of the American Institute of Industrial Engi- 
neers. In addition, he shall have been a member for at least 
three years prior to appointment to the office of delegate. 
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stand the 


Knowledge and 


Expe tence A 


policies and operating practices of 


under- 
the 
AIIE national organization and of its chapters. It is preferred 


that 


delegate must 


structure 


i delegate should have served the national organiza 
tion, or a chapter, as an 
Related 


knowledge 


officer or committee chairman 
A dele gate should have 
related to the work of the EJC 
board to which he is appointed 
A delegate should be 
engaged in a 
that is comparable in 
other EJC 
should be 


recognize the 


Kno ledge and Expe rence 


ind experience 

ymmiuttee or 
Professional 
in the case of 


business activity 


Standing 


have been 


retired delegates) position oO! 
level of attainment 
with those of 
There 


issociates 


delegates with whom he will asso- 
clatle some evidence that his professional 


ce le gate as h iving profe ssional stat- 
ure that is above the 
( haracter A 


Alll 


dustrial Engine 


iverage 
should hav 

work the 
ring, that he has 


the 


de le gate demonstrated in 


field of 
balance 


his 
In- 
of values 
his 
gen- 
tact and 
initiative to fill the 
for leadership; and integrity to demonstrate the AIII 


ictivity, and in his general 


1 positive 


with regard to following: dependability to discharge 
responsibilities and commitments; talent to 


solutions of problems ind ideas for progress ; 
diplomacy in dealing with people; 


creative 


erate 


needs 


creed 


governing ethical practices 


oo 


THE ORGANIZATION 


Cochran, 


OF CONTROLLERSHIP, by E. B 
Journal of Industrial Engineering, July-August, 1959 


Just a brief note 


to say that your staff did an excellent job in 
printing of the article on “The Or- 
in your July-August issue 


handling the material for my 


ganization of Controllership” I was also 


editorial comments preceding the article which 
thought, rather clearly the close relationship be- 
tween controllership functions and those which have been desig- 
nated as “Industrial Engineering” for some period of time. There 
is considerable common ground, and it is only natural that ther 


be interdepartmental controversies as mentioned by the commen- 
tator. 


interested in the 


brought out, I 


Having been mildly accused of taking a narrow view of In- 


dustrial Engineering, I would like to say something in my defense 
What appears to be happening is that Industrial Engineering has 


won a far larger victory than even its strongest proponents vet 
realize. In effect, the controllership function represents an appli- 
cation of Industrial Engineering proposals and techniques through 


the medium of financial analyses and broad technique s of manage- 
ment control. I myself, for example, generally hire personnel wit! 


Industrial Engineering background and seldom look for people 


with extensive accounting experience. This inevitably restricts the 
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Industrial Engineering Department proper to basic services of an 
analytical and control nature for the manufacturing organization, 
ind it seems logical to continue 
Engineering.” The name 
Controller’s office 


to call this function “Industrial 


used for the functions performed in the 


(or in similar offices reporting directly to top 


management performing functional analyses of procedures and 


operations) may be “Operations Analysis,” “Planning Office,” “Con- 


The point is that the analytical function has now 
owing a good bit to Industrial Engineering efforts 


trol Section,” ete 
come ol age 
and the name of the department is more or less unimportant. As a 
practical matter the Controller’s Office is coming to discharge thes 
functions for a number of fairly cogent reasons, but in the process 
is losing its original accounting emphasis entirely. I have discussed 
this subject at more length in the article, “What Is a Controller,’ 
referred to by the article in the Journal of Industrial Engineering 

This entire subject of the development and expansion of ana- 
lytical and control functions out of Industrial Engineering and up 
to the top levels of management 
me, and I think a good bit 


department 


has been of extreme interest to 
needs to be clarified if sterile inter- 


controversies are to be avoided—E. B. C 
Budget Manage : Rohr Aiurcraft Co poration 


ochran 


SIMULATION AS A PRODUCTION AID, by 
Ir, Journal of Indu 


John L 
July-August, 


Colley, 
strial Engineering, 1959 

| have one question about the 
Production Aid 


297 it 


article entitled “Simulation as a 


Along about the middle of the 


first column on 


page is stated, “It was decided that since direct mathematica 


ilculation of the probability that two parts chosen at random 
mating properly would be very difficult, simulation of the assembly 
by the Monte Carlo technique would be the most expeditious ap- 
proach.” 


In view of the 


lact 


normal distribution was assumed for 

that the mathematical 
calculation referred to is no more than a straight forward applica- 
tion of igation ol The difference 


difference of the dimensions 


each of the two mating parts, 1t seems to me 


the prop error theory iverage 


between the 


or 067 - 


two p 
062 


irts is the 
005. The this difference is 

sum of the squares of the individual standard 
leviations, which figures out to be .0026. Dividing 005 by .0026 
and the table of the 
of Part 2 being smaller than 
Part 1 is 0268. How much more expeditious can you get? 

If the individual] had otherwise 
non-normal, then the distribution of their differences would like- 
been distorted, but I think I 


sum of difference 


iverage 
standard deviation of 


the square of the 


gives 193 standard deviations areas under 
normal curve says that the probability 


distributions been skewed or 


wise have 


im right in stating that the 
of normal distributions is of itself a normal dis- 
tribution 


If the foregoing comment is correct, this would seem to me an 


unfortunate application of simulation, for two reasons. First, it is 
onsiderably more trouble 


the simulation process is subject to sampling errors not encoun- 
tered in the analytical 


to simulate than to calculate. Secondly, 


ipproach 
REFERENCE 


1) Duncan, AcHESON J Quality Control and Industrial Stat 
tics, Richard D. Irwin, Inc., Homewood, Illinois, 
A. R. Burgess, Head, Department of Industrial 


Ag icultural and Me chanical Colle ge of T¢ ras 


1955, | 


EB nqinee 


AUTHOR’S COMMENTS 


I appreciate Professor Burgess taking the time to write regard- 
ing my article “Simulation As A Production Aid.” 

Professor Burgess is corrett in his statement that if the thick- 
ness of parts A and B are each normally distributed, the difference 
in size of pairs of A and B, drawn at random, will be normally dis- 
tributed with mean equal to the difference between the means of 
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the individual parts and variance equal to the sum of the variances 
of the individual parts 

At the time 
B.S. in Industrial Engineering and had completed a basic course in 


I made this study eighteen months ago, I held a 
Statistics, a course in Quality Control, and a graduate course in 
Experimental Statistics for Engineers. | was not familiar with the 
above relationship at that time and used the simulation approach 
as described 

Perhaps in this instance I was typical of many thousands of 
Industrial Engineering graduates who left school with less statis- 
Burgess is correct that the 
direct calculation is much simpler, provided that is, that the person 


tical training than needed. Professor 
involved is familiar with the theory. The Monte Carlo process and 
its successful application, in this instance in a very unsophisticated 
manner did provide the solution, and it is felt that the results are 
none the less valid because a theoretical approach existed above 
the educational level of myself and probably other members of 
this society. 

Again my thanks to Professor Burgs Ss John L. Colle y; De- 
partment of Industrial Administration, School of Engineering, Yale 
University. 

Reading the urticle 
by Mr. John L 
what troublesome to me as a teacher displayed in our professional 
students, the 


recent 


‘Simulation as a Production Aid,” 
Colley, Jr., I had a proble m that has been some- 
magazine. For far too many powerful simulation 

“Monte Carlo 
] 


solve this problem, why learn other methods?” 


techniques become an excuse for failing to think 
exists, it can 
As a result of this st 


] 
imulus, I 


ive prepared the following com- 
ments on this situation, together with an analytical solution to Mr 
Colley’s problem 

The old command to “practice what you preach” is as applicable 
to Industrial Engineers as it is to men in any other line of work 
and more so than to most. A large part of the work of the Indus- 
, but rather in getting others to 
icularly, in getting others to think in a 


specific way, to think in terms of motion economy, to think in terms 


trial Enginee is not doing’ aione 


‘do correctly ind, part 


of scientific and economic solutions to Industrial Engineering prob- 
Industrial En- 
is careful in his selection of the methods and tech- 


would like 


setting an example, but, in larger part, 


lems. To hope for any success in this direction, the 
gineer must be 
niques which he uses as he for others to be in their’s 


In part, it is the matter of 


conscious yourself of the r 


it is being fully il meaning of thes 


ways of thinking 


\ 


An example which has been driven home forcefully to the writer 
on several recent occasions is the misapplication of simulation or 
“Monte Carlo” techniques. It should be understood that this is 
not belittling simulation; it is a powerful tool when correctly used, 
but like all powerful tools, it presents a very great temptation for 

ition. A description of such 


misappli a misapplication was pub- 


lished in the July-August 1959 issue of The Journal of Industrial 
Engineering in an article entitled “Simulation as a Production Aid.” 

In this paper, the problem presented in its simplest terms was 
that given two parts, A and B, which are produced by independent 


, each producing par 


proc esses 


ts with independent, normal distribu- 


tions, with known universe averages uM, and ws», and known uni- 


find the probability that, of 
a randomly drawn pair of parts, A will be smaller than B in the 
With respect to this problem, Mr. Colley 


says, “It was decided that 


verse standard devi itions, _ and On : 
limension of interest 
since direct. mathematical calculation 
of the probability of two parts chosen at random mating properly 
difficult of the 


would be the 


would be very simulation assembly by a Monte 


Carlo technique most expeditious approach.” Basi- 
cally, there is one fault with this statement, direct mathematical 
calculation of this probability is very This reverses the 
Using Mr. Colley’s 
ind pt» = .062” and o,’ = .001667” and o,’ = 


simple 
expediency of using 
values of uw. — 057 


1 simulation te chnique 


January-February, 1960 


002”, it can be calculated as follows: 

1. The expected difference between paired members of popula- 
tions whose expected values are known is the difference between 
these expected values or ft» — fa = pv-a (2, p. 568). Thus we would 
expect that the average difference between these two parts would 
be that part A would be smaller by .062” — 057” or .005”. 

2. Since the universes of the parts are normally and independ- 
ently distributed the distribution of the difference is normally dis- 
tributed (3). 

3. Since the two parts are independently manufactured and 
chosen, Op-.” = op” + 6,” (2, p. 569). Then op-s * 
lated as (.002)* + (.001667)* or ov-.’ = .0026038 

4. Then the probability that part A is shorter than part B (the 
probability that the two randomly chosen parts will mate properly) 
is the probability that the difference between the two parts is less 
than the average by an amount less than the average in the un- 
favorable direction or the probability that the difference deviates 


may be calcu- 


from its mean by less than .005 or, normalizing, by less than .005, 
0026 standard deviations or 1.92 standard deviations in the unfa- 
vorable direction. (All deviations in the other direction will still 
produce mating parts.) 

5. Looking this value up in a table of normal areas(1), it is 
found that the probability of a good mating under the assumptions 
given in .9726 and, of course, the probability that they will fail to 
mate, if the original assumptions are true, is .0274. 

The calculation of the solution by this method required eight 
minutes and no instruments other than a pencil and paper to yield 
an exact solution while simulation required, according to Mr. 
Colley, “less than half a day” using a desk calculator even when it 
was not carried on long enough to provide a close approximation 
to the value desired. 

The simulation method is an excellent tool for use when mathe- 
matically exact solutions are not available or are inordinately 
cumbersome, but where there exists a convenient and direct mathe- 
matical solution, the use of prolonged simulation methods is much 
like driving tacks with a sledge hammer; the tool is sufficiently 
powerful, but the efficiency is somewhat low. 
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ability and Statistics with Tables, Handbook Publishers, Inc., 
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tics, Richard D. Irwin, Inc., Homewood, Illinois, 1955. 

(3) Hoe, Paut G., Introduction to Mathematical Statistics, John 
Wiley and Sons, Inc., New York, 1947, p. 64ff. (The reference 
is a proof that the mean of a sample from a normal universe 
is normally distributed, but a mean is simply a sum divided 
by a constant.) 

—Scott Tabor Page, Assistant Professor, School of Industrial En- 
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PROFESSIONAL RELATIONS ACTIVITIES 


Commenting about the air of confusion which permeates the 
communications media regarding the spheres of interest of engi- 
neers, scientists and technicians, Dr. George B. Kistiakowsky, 
special assistant to the President for Science and Technology had 
the following to say: “With all due respect to the excellence of 
their (National Association of Science Writers) intentions, I 
cannot agree that science is either the cure of disease, the im- 
provement of auto engines, or the production of new fertilizers. 
In fact, I may go a step further and state that neither is science 
the establishment of a station on the moon. All these practical 
accomplishments are notable triumphs of engineering and tech- 
nology, but they are not science as such 

“To stress the difference between science and technology is 
not to imply value judgments, for each is equally necessary to 
our society. The danger is that through lack of understanding of 
the nature of scientific research and what it requires in order to 
flourish, we may fail to cultivate it adequately.” 

The scientists are not alone in their plight of suffering from 
the lack of a clear public image. The image of the engineer isn’t 
exactly in focus 

Being fully aware of the problem, the Public Relations Com- 
mittee of the EJC is carrying on a quiet but intensive campaign 
to help clear some of the public confusion regarding the engi- 
neers’ image. An article in an earlier issue of the Journal ac- 
quainted you with the details of this campaign. Briefly, it con- 
sists of a series of six (6) institutional type advertisements de- 
signed to sketch a simple statement of fact about engineers and 
engineering. The specific objective of this campaign is to over- 
come the lack of real understanding on the part of editors and 
writers as to just what an engineer is and just what an engineer 
does. The ads are appearing from time to time in the trade jour- 
nals of the journalistic field. 

This series of advertisements like the first series on behalf of 
the engineering profession will appear in Editor and Publisher, 
the business magazine of the newspaper profession. In one of the 
ads, Engineers Joint Council welcomes inquiry by editors, news- 
paper and television writers concerning the obscure phrases that 
may occur in description of engineering jobs. After all, says the 
ad, every occupation has its jargon, and why should the public 
understand the meaning of “creep and fatigue,” an engineering 
phrase, any more than it would understand “killing widows,” a 
newspaper editor’s phrase. 

If coverage is the main criterion of success, then judging by 
the following statistics success is assured. 

“Quarter-page ads were scheduled in Editor and Publisher, 
placed to advantage on pages surrounded with appropriate edi- 
torial copy (one story on the missile program, another on the 
reporter’s role in government) on June 20, August 29, September 


*Extracted from the November, 1959 issue of Engineer. 
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26, October 24, November 21 and December 21. These ads are 
seen and read by 20,000 publishers, editors, reporters, radio news- 
men and ad agency men, who control the news and much of the 
nation’s written current material on newspapers and magazines. 
For instance, the ads reached 1413 newspapermen on 43 metro- 
politan dailies in the 12 largest cities; 1500 daily newspapers 
with circulations under 50,000; 786 executives of wire services and 
syndicates and 500 subscribing newsmen in Washington.” 

The Public Relations Committee of EJC feels that the cam- 
paign is accomplishing its purpose, namely to set straight editors, 
newswriters, and ad agency copy writers on their understanding 
of engineers and engineering to the benefit of the engineering 
profession. See if you can see the difference in your favorite 
newspaper and magazines. 

Prepared for Professional Relations Committee 
By Harry L. Davis 


* Extracted from “Report of EJC Public Relations Committee 
on The Public Service Advertising Program” by Arthur J. Fox, 
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One of a series 


Just Who's 
Firing Those Missiles? 


. 


From the news stories you might think that 
Cape Canaveral is populated only by scientists 
and electronic brains. As a matter of fact, 
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much of the design, construction and opera- 


tion of our missiles and satellites is the work 








of engineers. Engineers don’t want to take 





credit from the scientists, upon whose original 





research the missile program is based, but 
they do feel that the public should recognize 





engineering as a major force in the missile 
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| rogram. 





Engineers Joint Council has been established 


by the engineering profession of the United 





States, to help you make the public properly 





aware of what the engineers are doing. For 





facts about engineers and the engineering pro- 
fession, check with— 


Engineers Joint Council 
29 West 39th St., N. Y. 18, N. Y. 


For information, call Pennsylvania 6-9220 
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One of a series 


Creep? Fatigue? 


Every occupation has its jargon. You, for 


| 
instance, could baffle the man on the street 





with talk of “killing widows.” 


You avoid jargon. You don’t print your own 





and you translate that of other professions or 


trades to make the news understandable to your 





reader. 


Engineering has its jargon—just as medicine 





or any other profession. Maybe you haven't 


realized it before. but strong metals do creep’. 
And they do “fatigue.” 
Se 


Engineering's jargon is as readily translated 





as your own profession's. When you need help 





on an engineering story, consult 


Engineers Joint Council 
29 West 39th St., N. Y. 18, N.Y. 


For information, call Pennsylvania 6-9220 
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One of a series 


The Big “W" 


Who, what, when, where and why still belong 
somewhere in the news story. And who still 
leads the list. 


Your theater columnists don’t review plays 
without naming the actors. Your book reviewer 
names the author. Your whole staff is aware that 


names still make news. 





Too often, engineering news events are re- 
ported as if they somehow. miraculously, got done, 


happened, ev olv ed. 


\ bridge is built. A mine is opened. A process 
is developed. A product is perfected. 
People. engineers. do all these things: they 


don't just happen. Engineers with names are 





the creative minds behind every engineered prod- 
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uct and project you report. Use their names and 


make all those passive verbs active. 


Engineers Joint Council 
29 West 39th St., N. Y. 18, N.Y. 


For information, call Pennsylvania 6-9220 
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AUTOMATION 


Mechanization Pays Off,’ J. E. Harbuck and F. J. 
Ramondini, MODERN MATERIALS HANDLING, page 107, September, 1959. 

A basic approach to mechanizing job-lot assembly without 
spending a fortune is outlined in this article. The authors list the 
ten principles that guided their layout planning for gear motor 
assembly where production varied from steady production of few 
models to special job lot models. By providing a unique yet simple 
conveyor system that carries all types of assemblies to the common 
operations of painting, testing and packing, they have cut total 
cycle time 66 percent. (N. E. Sparks, Ethyl Corporation) 


“Simple 


“Data Center for Automatic Production Control,” MACHINE DE- 
sIGn, page 29, July 23, 1959. 

Paper-and-pencil methods of production control—even those 
built around manual data-display boards—may soon be outdated 
by new automatic equipment. One front-runner in the race to 
automatize production data keeping is Productograph, an instant- 
tally system that reports and correlates work output and downtime 
of every machine in the shop. 


“Better Decisions on Mechanizing,”’ Gerald E. Johnson, Factory, 
page 62, July 1959. 

When a mechanization project doesn’t pay off, what’s wrong? 
Chances are, somebody flubbed on dollars. Here are practical tips 
on practical cost figuring. (B. M. Bryant, Ethyl Corporation) 


COST CONTROL 


“Pinpointing Soft Spots in Costs,’ Donald Hoodes, racrory, 
page 68, April, 1959. 

Do big-money figures mystify you? Then break them into little 
pieces. You'll find opportunities for pimpointing soft spots in costs. 


GENERAL 

“The Creative Engineer, Part 1—Personality Trait” Eugene 
Raudsepp, MACHINE DESIGN, page 22, May 28, 1959. 

Why do some engineers frequently have “brainstorms” while 
others seldom even have “good ideas”? 

To answer this question, the author has surveyed experts on 
creativity across the nation. Engineering and research managers, 
professors, philosophers, psychologists, social scientists, consultants 

-all working with creative people—have provided information. 
This three-part series identifies—for the first time anywhere— 
thirty major attributes of the creative engineer. 


“The Creative Engineer—Part 2—Intellectual Abilities,’ Eu- 
gene Raudsepp, MACHINE DESIGN, page 28, June 11, 1959. 

The thirty attributes discussed in this three-part series of articles 
are of value to everyone concerned with the creative process. The 
engineer, through understanding the basic characteristics of creativ- 
ity, can consciously develop those characteristics he does not al- 
ready sufficiently possess. The interviewer charged with hiring cre- 
ative personnel can use the thirty as a nucleus for intelligent 
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questions to evaluate the potential of each technical applicant. The 
manager will find them an aid in understanding creative people and 
an aid in fostering an atmosphere conducive to creative work. 


“The Creative 


Eugene Raudsepp, MACHINE DESIGN, page 27, June 25, 1959. 


Engineer—Part 3—Mechanics of Creativity,” 
Eight such techniques for creativity uncovered in a survey 
of experts are reported in this concluding article 


“Patent Fundamentals,” D. W. Karger, MACHINE DESIGN, August 
20, 1959. 

Ideas are not inventions, Neither are patents. Ideas are the pre l- 
ude to invention and are the tools of the inventor. They are not 
patentable. Patents are merely the legal documents that describe 
claim inventions. Here is a basic guide to what the company and 
engineer should know about handling ideas, inventions and 
patents 


“Parke Davis’ Cure for Truck Breakdowns,’ M. Berko, MovERN 
MATERIALS HANDLING, page 122, September 1959. 

Dividing maintenance responsibilities for battery-powered in- 
dustrial trucks among various crafts presented a most difficult 
scheduling problem at Parke Davis, and it was repair rather than 
preventive work. By setting up a preventive maintenance shop 
with scheduled inspection based on installed engine hour meters, 
Parke Davis have solved craft scheduling problems, reduced equip- 
ment downtime and pinpointed specific equipment whose abnor- 
mally high maintenance cost should prohibit its continued use 
(N. E. Sparks, Ethyl Corporation) 


“Statistics Show Human Side of Maintenance,” 


page 125, August 29, 1959. 


CHEMICAL WEEK, 
A new look at the human factors of maintenance—the evalua- 
tion of attitudes and work habits from a currently-in-progress study 
by the Aero Medical Laboratory of Wright Air Development Cen- 
ter (Dayton). The study shows that worker skill isn’t quite the 
sole determining factor as long as supposed. (J. M. Barksdale, 
Ethyl Corporation) 


“The Organization Theory of Henry Gantt,” Arthur Svenson, 
ADVANCED MANAGEMENT, page 16, August 1959. 

Though management’s role grows increasingly more complex, 
the basic tenets evolved four decades ago by one of the pioneers 
of scientific management still apply today 


“Characteristics and Organization of the Oral Technical Re- 
port,” GENERAL MOTORS ENGINEERING JOURNAL, page 74, April, 1959 

The oral technical report is becoming more popular as a means 
of communicating information within industry on a variety of 
subjects. Its effectiveness depends to a large extent on the delivery 
qualities of the speaker. To be effective it must be presented on a 
level the audience is able to comprehend. Proper organization is 
A checklist has been devised by 
General Motors Institute that summarizes the important points to 
remember in preparing and presenting the oral report. (J. M. 
Barksdale, Ethyl Corporation) 


vital for an oral technical report 


“Job Description for Executives,’ John K. Hemphill, Harvarp 
BUSINESS REVIEW, page 55, October 1959 

Many companies are dissatisfied with the conventional methods 
of analyzing executive jobs. Here is a new approach that measures 
managerial responsibilities in terms of ten dimensions, for purposes 
of selection, assignment, and promotion 


INVENTORY CONTROL 
“Automatic Control of Warehouse Flow,’ R. W. Roop, Ma- 
TERIALS HANDLING ENGINEERING, page 64, October, 1959. 
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To operate a warehouse automatically requires step by step 
According to Mr. 
Roop, automatic control is now economical for many aspects of 
warehouse operation. For others, the time is coming. He tells how 
automatic carton readers, diverters and palletizers can bring labor 
reductions on handling at the end of conveyor lines. Roop also 
discusses the application to distribution warehouse and to transfer 
warehouses. (N. E. Sparks, Ethyl Corporation) 


mechanization of each functional operation 


“Fastest Warehousing You Ever Saw,” 
1959. 


FACTORY, page 68, July, 


Within minutes this new automatic warehousing system at Re- 
liance Electric & Engineering Company gets an order on its way. 
It’s a brand-new approach to storage and order picking. Key to the 
system is the Retriever that rushes motors into or out of storage 
Benefits? Three big ones: 

50% more usable storage space 

Orders go much faster 

Just one man (and four units) can do the whole job. (B. M. 
Bryant, Ethyl Corporation) 


MATERIALS HANDLING 


“Automatic Container Filling,” by the Editors, MATERIALS HAN- 
DLING ENGINEERING, page 74, October, 1959 

How do you handle many products in a variety of containers on 
an assembly line? Magnolia Petroleum Company at its Beaumont, 
Texas refinery has built a Blending and Packaging Plant designed 
to avoid double handling and double payroll. On its conveyorized 
assembly line, a high degree of automation is achieved in drum 
filling and handling. (N. FE. Sparks, Ethyl Corporation) 


“Planning a Handling System” by L. M. Polentz and Dr. R. R. 
O’ Neil, MATERIALS HANDLING ENGINEERING, page 67, October, 1959. 

Difficult problems in the development of the atomic bomb were 
solved with the Monte Carlo method. Now the authors describe 
how this same technique can be used to predict accurately how 
long a new cycle of operations will take by using data from previous 
time studies. It is also used to tell how much waiting time there 
will be between operations. (N. FE. Sparks, Ethyl Corporation) 


“Selection and Use of Pneumatic Conveyors,” by H. 8S. Sayre, 
MATERIALS HANDLING ENGINEERING, page 66, September, 1959. 

The fifth in a series of articles furnishing technical information 
on all types of conveyors. It describes how pneumatic conveying 
can bring increased productivity, time saving, and lower labor costs 
for a variety of materials ranging in densities from 75 to 250 pounds 
per cu. ft. and in type from large metal parts to wood chips. (N. E 
Sparks, Ethyl Corporation) 


“Plan Buildings for Handling,” by Editors, MATERIALS HANDLING 
ENGINEERING, page 71, September 1959. 

This article gives several examples of how designing buildings 
for materials handling has resulted in convenience to customers, 
adequate handling for high-production, and elimination of manual 
labor. (N. E. Sparks, Ethyl Corporation) 


“Gravity Flow: Biggest Problem of Bulk Material Users,’ by 
Paul O. Berg, MODERN MATERIALS HANDLING, page 117, September, 
1959. 

In Part I of a three-part series, author Berg relates how bin un- 
loaders and flow aids can give continuous and uniform flow of bulk 
materials. Specific devices are described which eliminate hopper 
banging and material hang up for a wide range of animal, vegetable 
and mineral materials of every conceivable size, shape, consistency, 
liquid-content and form. (N. EF. Sparks, Ethyl Corporation) 


“Are Wooden Pallets on the Way Out?”, by Gordon C. Thomas, 


Volume XI - Ne. 1 











Packing Editor, MODERN MATERIALS HANDLING, page 104, Septem- 
ber, 1959 

W. H. Sardo, Jr., of the National Wooden Pallet Manufacturers 
Association answers this question in the negative in an interview 
with editor Thomas. He points out that the new low return rate 
granted by carriers on empty pallets, and the pallet pool (brought 
on by standardization of pallet size range) have recently shifted 
emphasis away from palletless handling, expendable pallets and 
new pallet materials and have reemphasized wooden pallets. (N. E. 
Sparks, Ethyl Corporation 


“Handling with Hoist 


NEERING, page 74, September, 1959 


by Editors, MATERIALS HANDLING ENGI- 

Each type of hoist must be regarded in relation to a specific job 
This article mentions purchase price, cost of operating the hoist, 
cost of man hours saved or lost by its use, and the cost of main- 
tenance as all being part of the real cost of a hoist. Eight rules to 
follow in hoist selection are treated individually. (N. E. Sparks, 
Ethyl Co poratior 

“Using Statistics to Analyze Materials Handling Problems,” 
W. J. Richardson, MECHANICAL ENGINEERING, page 54, May 1959 

Certain basic concepts of statistical analysis are extremely useful 
when applied to materials handling: how to collect and classify 
data, how to construct a frequency distribution, and to apply 
sampling techniques to everyday materials handling. (B. M 
Bryant, Ethyl Corporation) 


OPERATIONS RESEARCH 


“Turning Minor Changes into Major Savings,’ CHEMICAL WEEK, 
page 75, Octobe 24,1959 
This article reviews a technique that permits the plant operator 


to run process improvement “experiments” without tampering with 


the product or production 
The technique is known as EVOP—Evolutionary Operation. It 
can be made a permanent part of operating procedure because it 


doesn’t upset product quality and yield. And, it doesn’t add to 


plant costs or require the assistance of technical personnel from 


research or development departments. The technique has been 
applied successfully by several large chemical companies. (J. M. 


Barksdale, Ethyl Corporation) 


QUALITY CONTROL 


“Quality Control Program Gages P 
Goods,” IRON AGE, page & ? August 27, 1959 


High-speed production of 


oducttion of Consumer 


consumer! goods requires a practical 
program of quality control 
This down-to-earth pr 


gram in a powermower plant looks at 


the final product from the customer’s viewpoint 


SYSTEMS AND PROCEDURES 
“There’s No M yste 
tems,” Ray VM ari 


This is an answer to the growing myth that needs to be corrected 


y to De srgning Forms for Automatic Sys- 


THE OFFICE, page 130, October 1959. 


before it is accepted as a truism, the canard that forms design for 


} ] 
e] 


iutomatic data pre ongs 1n a class by itself 


“The Be st Ways to Loo dinate a Ne w P oce d ivé ae 
Matthie 


To coordinate a procedure 


Leslie H 
, THE OFFICE, page 79, October 1959 
between several de partments, the 


svstems man must work with great care and finesse. Recoordina- 


tion is even a tougher task 


WORK MEASUREMENT 


“An Inexpensive Method of Work Sampling,” C. B. Gambrell, 


Jr., J. W. Barney, THE orFice, page 82, October 1959 


January-February, 1960 


The Journal of Industrial Engineering 


Describes a technique of automatic work sampling through the 
use of a camera with a constant speed drive an automatic timer 
to actuate the camera at random intervals. 


“The Truth About Wage and Work Measurement Today,” 
ractorY, page 74, April 1959. 

This is the survey you’ve been waiting for. It will tell you how 
management men in 785 plants see these controversial tools— 
how they use them—what the gains (and pitfalls) are—what’s 
needed to make them work better. 





“Making Incentives Work,” Frances Torbet, HARVARD BUSINESS 
REVIEW, page 81, October 1959 

Once heralded as a panacea for all labor-management problems, 
the effectiveness of individual piecework is threatened by techno- 
logical change. But group incentive plans can still help employers 
ichieve better worker participation and productivity. 





SENIOR 
INDUSTRIAL 
ENGINEERS 


UNITED STATES BORAX & CHEMICAL COR- 
PORATION invites highly qualified engineers with 
a minimum of five years’ experience to become asso- 


ciated with a newly organized function. 


Qualifications should include experience in supervision 
of work measurement and work simplification pro- 


grams, preferably in process or mining industries. 


Permanent positions are available at plant locations 
in California and New Mexico. General resume of 
education and experience in first letter. All replies will 
be held in strict confidence. Send resume to: George L. 


Anton, Director of Industrial Engineering. 


U. S. BORAX & CHEMICAL CORP. 
630 Shatto Place, Los Angeles 5, Calif. 








BANNERS FOR SENIOR AND 
STUDENT CHAPTERS 
Cost $75.00 


4 x 8 ft., blue and gold felt, with a blue, gold and 
white embroidered AIIE insignia in the center 
Available from: AITE Headquarters 
145 North High Street 
Columbus 15, Ohio 


(Allow about six weeks for manufacture 
and delivery) 
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or t Ley neties stitutions as well as business and industry are urged to take ad- 


vantage of this free service. 

Industrial Engineers are often employed in such fields as Work 
Measurement, Production Control, Plant Engineering, Opera- 
tions Research, Industrial Relations, Sales, and Management. 
For a more complete coverage, see the following list of job classi- 
fications. Please do not hesitate to forward information on jobs 
in any area where it is recognized that an Industrial Engineering 
background will be of value. 

To list your job openings with the Opportunities Service, send 
all or part of the following information with the name of your 
contact man to the address below: Type of industry, location, 
job classifications, minimum educational and experience qualifica- 
tions, and salary range. 

F This information will be publicized to the members in con- 
WHAT IT IS densed form in the Journat and in monthly chapter Bulletins. 

The LE. Opportunities service is a functional committee ac- Company names are not shown. 
tivity of the AIIE. Information concerning employment oppor- 
tunities is collected on a nationwide basis and is provided without 


charge to members upon request. The committee is composed of 
members from the Columbus, Ohio chapter. MEMBERS SEEKING JOB OPPORTUNITIES 


The following list shows job openings available just prior to 

press time. If you would like more information about one or more 

SERVICES PROVIDED of the positions listed, mail the “P” numbers with your name and 

address to the Opportunities Service at the address below. The 

Service will advise you by return mail of the name and address 

of the person to contact for further information, or advise you if 

the position is no longer available. Your name will not be for- 
warded to the company with the job opening. 

For more current listings, contact your local Chapter Secre- 

tary or Opportunities Chairman for the latest monthly Bulletin. 


























Current job openings are published in condensed form in each 
issue. 

In addition, a monthly I. E. Opportunities Bulletin is supplied 
to over one hundred chapters located throughout the United 
States. 

Each job opening is assigned a “P”’ number for identification. 
The name and address of the person to contact for additional 
information concerning a specific job opening is sent to members 
on request. 


ADDRESS OF THE SERVICE 
PLO I. E. Opportunities SERvIcE 
— Tans American Institute of Industrial Engineers 


Employers having openings for qualified Industrial Engineers 145 North High Street 
are invited to list them. Government agencies and educational in- Columbus 15, Ohio 


INDUSTRIAL ENGINEERING OPPORTUNITIES 











Qualifications required 





Position Job classification number | Salary range |— 
number Industry, location (See key) 1,000 Years of Age 


exp. range | Remarks 











Consulting Ohio , 21, 31 | | 5&7 | 
: ns Systems Wash. D.C. i Ph.D. 

Air Force Calif. , 32, 42, 43, 44, 53 | Repair & Modification 
| Air Force Utah , 13, , 42, 43, 44, 53 L.E. Degree 
| Air Line Ill., Colo., Calif. | , 13, 18, 41-43, 50-52, 70 

Automotive Pa. , Seed 5, 53, 71 

Automotive , 22, 36 38, 42, 45, 71 
| Automotive . , 13, 22 23, 32 | 

Education , 

Food Processing , , 15, 16, 22, 36, 38, 91 

Air Force 

Air Force 

Synthetic Fibers Va. , 20, 30, 91 

Electronics } . , 70 

Paper Ohio 

Consulting N.J. x 10, 20, 32-34, 42, 43, 54, 71-73, 92 

Consulting Mass. 10, 20, 30, 40, 60, 71, 92 

Mining & Smelt . N.M. 11, 13, 26, 36, 42, 45 
| Plastic Prod. Va. 10 

Plastic Prod. Va. 11 


APAaan 
ettrrT 
oe 


oO 
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LE. or M.E. Degree 
I.E. Degree 
1.E. Degree 
L.E. Degree 


— 
i 
Onn 


| Tech. Deg. Req. 
L.E. Degree 
1.E. Degree or Equiv. 
| I.E. Degree Preferred 
| MT} xperience 
MTM Experience (Woodwork- 


ing 

| B.S. or M.S. Degree 
LE. or M.E. Degree 
College Grad. 


Omer OO moO~7 
cr Fre 
bt 


Electronics Iowa } | 19, 30, 40, 50 
‘ood Processing Ill. | 14, 15, 16, 22, 36, 38, 91 
Printing N.Y. | 11, 42, 46 

| Metalworking Ohio 13, 15, ¢ 
Metalworking Ohio | 53 
Brass Products Conn. 10, 20, 

| Chemical Tenn. 10, 30, 

| Printing & Publishing Calif. 18, 32, 36, 5: 
Electronics Tex. | 11, 16, 30, 32, 36 
Refining Tex. 
Airline Ill., Colo., Calif. 5% | 11, 13, 18, 51, 70 

| Plumbing Supplies Ohio 11, 13, 18 
Electronics Utah 10-18, 
Education Fila. Asst. Professor 


PP 
o 


Math. Experience 
.E. Degree Preferred 
MBA Desirable 
.E. Degree 
| Exp. in Crude Oil Act. 
| LE. Degree Pref. 
LE. Degree 
| LE. ee 
M.S. or Ph.D. Pref. 
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Position | 


| 


number 


496 | 


| Air Force 
Air Force 


Industry, location 








| 


| 
Travel? 
| 


Job classification number 
(See k 


ey) 


Qualifications required 





Salary range 
$1,000 


Age 
range 


Remarks 





Calif. 
Calif. 


10, 11, 13, 15, 42 
10, 11, 13, 15, 42 


—44, 70, 
44, 70, 


71 
71 


TP 


Degree 
Degree 


Air Force | 10, 11, 13, 15, 42-44, 70, 71 


) 


* The above 


Electronic Equip. 
Electronics 

| Synthetic Fibers 

| Railroad 
Railroad 
Pharmaceutical 

| Pulp & Paper 
Air Force 
Air Force 
Air Force 
Air Force 

| Air Force 
Automotive Parts 
Automotive Parts 
nd. Fastenings 
Utilities 
Utilities 
Paper Prod. 
Consulting 
Farm Cooperative 
Paper Prod 

| Consulting 
Metal Fasteners 
Chemica!-Plastics 

| Glass 
Printing-Litho. 
Papermaking 

| U. 8. Army 
Communications Mfg. 
Electronics 
Air Force (Maint 
Consulting 
Consulting 
Consulting 
Home Appliances 
Smelt. & Titanium 
Sugar Refining 
Auto. Elect. Electro 

| Mechanical Equipment 
Office Machy. 
Office Machy. 
Corrugated = 
Food Processing 
Machine Tool Mfg. 
Machine Tool Mfg. 

avy 

Education 
Needles 
Education 
Structural Clay Prod. 
Education 
Lumbering Mfg.-Cut Parts 
Motcr Freight 
Transportation *(See Below 
Transportation *(See Below 
Transportation *(See Below 
Mgmt. Consultant 
Consuiting 
Aircraft Parte 
Specialty Papers 
Hospital (Teaching 
Meat Packing 
Education 


Mach 


Pharmaceutical 
Solid Propellants 
Paper 


Paper 

Plastic Molding 
Chemical! 
Garment Mfg 
Glass Containers 
Naval Avionics 
Printing 
Semiconductors 
Semiconductors 
Semiconductors 
Paper Converting 
Metal Working 
Chemical Mfg 
Plastics 


Job Classification 
Motion and Time Study 
Methods Improvenent 
Suggestion Systems 


Work Measurement and 
Stds. 


3 P#¢ have openings in New York City 


Perf. 


Calif. 
N. % | 10, 36 
D. | 30 


Ni | 10, 20, 
Pa 11, 13, 


Pa. 
_—_ 


31-38, 


Okie 
Ohio 
Ohio 
Ohio 
Ohio 
Mich 
Mich 
Ill. 


12, 17, 
40 
| 32, 37 


Ill., Minn. 





Broad 

Broad 
Ohio 
Canada 


Mass., Md., La 


Midwest 
Mich. 11, 30 
Mich | 30 

Tex 10, 21 
Minn 36, 38 


General 
11, 12, 18, 19,21, 24.32,35, 36, 43, 52 


10, 13, 


| 11, 13, 
11, 36, 
10, 32, 


32-36, 42, 43, 50, 


31, 36, 42, 43 
51-53 


18 


16 


, 19, 36, 38, 43, 


, 37, 50 

, 37 
55 

, 41, 53, 


, 38, 42, ! 
, 80, 90 

, 26 

, 44, 45, 


0, 70 
2) 53, 55 


16, 
38, 
42 


37 
23, 26, 42, 


Project Engineer 


Tool Designer 
11, 15, 17 


18, 52, 7 


50-52, ! 


Mass 
Pa., W.Va 
N.J. 
Ind 
Ind 
Ohio 
Ariz 
Aris 
Ariz 
Ohio 
Mich 
Tex 
Il 


Detroit, Mich 


Syracuse, N. Y. 


21, 22, 91 


18, 36, 91 


, 43, 67, 92 


9, 32, 34, 
, 42 (91 


, 18, 22, 42 
, 52 


3, 14, 16, 21, 31, 


, 70 
, 40, 42, 43 
, 18, 19, 26, 36 


, 38, 40-49, 53 
3, 20, 39, 42 
2, 34, 43 


41-43, 
or 92 Exp.) 


‘hain Ind., and Cleveland, Ohio 
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_ 


53, 81 
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Degree 
Degree or Equiv. 
Degree 
ree 
.M. Pref. 
pd I.M. Pref. 
ee 


sat uot aed Bot we et Wt Oe 
aaqananne 


OOpmmrms 
PDAD My 
Piisba ists 

cad 
> 
wiololols| 


L.E. Deg. Plus B. A. Train. 
LE. Degree 
B.S. Degree 


Prod. /Inv. Control i Bap. 
LE. or M.E. Degr 


B.S. Degree 

B.8.—LE., L.M., or M.E. 
LE. Degree 

Adv. Degree Pref. 

I.E. Degree—Mtm. Exp. 
LE. Degree 


E.E., M.E., or LE. Degree 

Exp. in System Analysis 

Exp. in Quality Control 
E Degree 


I. 
I.E. or 1.M. Degr 
B.S.M.E. or LE. Equiv. 
Degree not Necessary 
Degree 
M.S. 
o Wy, Graduate 

Ph.D. or P.E. 
B. Ps LE. 





Degree in I.E. Pref. 

1.E. Degree 

1.E. Degree 

I.E, Degree 

MTM eestenee 

P.E. or E.L.T. 

Engineering Degree 

I.E. Deg.—Paper Ind. Exp. 


L.E., M.E., or B.S. Degree 
M.S./Ph.D.—M.E., LE., or 
| Applied Math. 
LE. Degree or Equiv. 
.8. in LE. or M. E. Pref. 
M.8.1.E. Pref., B.S 
Accep 
in 7 E. or I.M. 





om 


2 qa iin, 


ineering “Degree 


I. 
-M.E. or B.S.LE. 


SOEreerr= 
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Key to Job Classifications 


Job Classification 


Production E ngineering 
Production Control 


Process Planning and Routing 


Scheduling and Loading 


Stop Watch Time Study 


Std. Time Data Dev. & Applic. 


Predeter. Elemental 
Stds. 
Work Sampling 
Estimating and Costing 
Wage Payment 
Incentive Plans 
For Production Workers 
For Non-Prod. Workers 
For Supervisory Personnel 
Job Evaluation 
Wage Administration 


January-February, 1960 


Time 


Flow Process Charting 
Inventory Control 
Cost Anal. & Reduction 
Statistical Quality Control 
Dudgetecy Control, Standard 


os 
Tool and Gage Design and Con- 
trol 
Plant Engineering 
Plant Location & Expansion 
Plant Layout 
Material Handling 
Machinery & Equipment 
Specif., Select. & Eval. 


Job Classification 


Replacement 
Automation 
Plant Maintenance 
Cap. Budget. Facil. Plan 
Operations Researe 
System & Simulation with 
“Models” 
Mathematical Analysis 
Engr. Economy Studies 
Auto. Data Proc. with Com- 


uters 
Market Research & Forecasting 
Industrial Relations 
Personnel Administration 
Personnel Testing 
Personnel Training 
Industrial Psychology 
Labor Relations 


The Journal of Industrial Engineering 


Job Classification 
Safety Engineering 
Suggestion Systeme 
Systems and Procedures 
Admin. & Operating Procedures 
Copemeetien Charts and Man- 


ma. Admin. & Form Control 
Product Design 
Packaging 
Management and Supervision 
Industrial Engineering Supr. 
Chief I. E. or Equiv. 
Plant Engineer 
Production Supervisor 
rust SO Fact. Mgr., Works 


Gencrel Manager 








AIIE Membership Roster: 


November 1, 1959 


Aaron, Harold, 4430 Parkside Drive, Baltimore 6, Maryland 42A-2 

Abatemarco, Michael R., 1838 Eighty-fourth Street, Brooklyn, 
Ne W York 5A-2 

Abbe. Walter, III, Route #7, Twin Oaks Drive, Winston-Salem, 
North Carolina 21A-2 

Abbott, Benjamin E., Jr., 
Florida 33A-1 

Abbott, Harrison T.. OMETP Rock Island Arsenal, Rock Island, 
Illinois 46M-4 

Abbruzzese, Antonio, 17 
York OA-1 

Abdi, William, Quebec Arms Apartmert 101, 8222 Fourteenth 
Avenue, Hyattsville, Maryland /4A-2 

Abdullah, Ibeahim, 599 West End Avenue, New York 24, New 
York 5A-2 

Abel, Carl H., 3525 South Sandusky, Tulsa 5, Oklahoma J5A-1 

Abel, Robe rt W ‘ 2125 Clausse n Street, Dave nport, low i 16A-2 

Abel, Roy, Jr., 2519 West Macon Street, Decatur, Illinois 80M-4 

Abelman, Alan N., 3 Forest Road, Green Acres, Valley Stream, 
New York 5A-2 

Abendschein, Irving D 
fornia 23M-4 

Aberg, Robert L., 5908 Lenox Road, Bethesda Chevy Chase 14, 
Maryland 14A-2 

Abernathy, John W., Box 871, Tulsa, Oklahoma 15M-3 

Abrahamson, Warren D., 224 Fairmont Street, Vallejo, California 
12M-4 

Abramowitz, Stanley, 15 Featherbed Lane, New York 52, New 
York 5A-2 

Abrams, Abraham Harold, 1705 Caton Avenue, Brooklyn 26, New 
York 5M-4 

Abrams, Sam H., 331 South Jackson Street, P.O. Box 137, Brook- 
haven, Mississippi (A-/ 

Achin, Gerard R., 85 Arnold Road, North Attleboro, Massachu- 
setts 30A-2 

Acker, David B., 6594 Avenida De-La Manana, La Jolla, Cali- 
fornia 29M-3 

Acker, David B., 9838 Ahmann 
23M-4 

Acker, Gale L., 3698 Higland Road, Lafayette, California 

Ackerman, Milton, 1 Center Drive, 
York 8&6A-2 

Ackerson, Colin, 8015-39 N.E., Seattle 15, Washington 20A-2 

Acree, Marberry B., 457 Terra Lane, Amherst. Ohio 7A-4 

Adamo, Edmund B., Fairview Avenue, P.O. Box 168, Milford, 
New Jersey 77M-4 

Adams, Adam J., Inland Steel Company, 3210 Watling Street, 
East Chicago, Indiana 53M-3 

Adams, Bluford L., 2391 Webb Avenue, Bronx, New York 5A-4 

Adams, Foster E., 1211 Fourteenth Street, Bettendorf, Iowa 
16M-4 

Adams, Harry Emerson, 4467 Mount Everst Boulevard, San 
Diego 17, California 29M-3 

Adams, Horace Milton, P.O. Box 452, Mavodan, North Carolina 
21M-4 

Adams, Hugh 8., Eastman Kodak, Industrial Engineering Divi- 
sion, Kodak Park. B-56, Rochester 4, New York 44M-4 

Adams, James E., International Nickel Company Incorporated, 
Guyan River Road, Huntington 17, West Virginia 58A-2 


1153 North Webster Drive, Pensacola, 


Old Niskavuna Road, Loudonville, New 


7820 Comolette Street, Downey, Cali- 


Avenue, Whittier, California 
12A-2 
Long Island, New 


Sy ysset, 


*The remainder of the roster will be published in the March- 
April issue. If errors in spelling of names and addresses are found. 
notify Headquarters in Columbus, Ohio, in order that records may 
be corrected } 
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Adams, James W., 227 Twenty-fifth Street, Santa Monica, Calli- 
fornia 23A-1 

Adams, Jerry D., P.O. Box 241, Helotes, Texas 39A-2 

Adams, Jim D., 1238 Derby Drive, Richardson, Texas J0A-1 

Adams, Robert Bruce, 194 (Rear) Lincoln Street, Hingham, Massa- 
chusetts 30A-2 

Adams, R. Clark, RF.D. #1, Buford, Georgia 6A-2 

Adams, Robert M., University of Houston, College of Engineer- 
ing Houston 4, Texas 22M-4 

Adams, Robert S., 210 Janice Drive, Athens, Georgia 0A-/ 

Adams, Thomas F., 9560 Northlawn, Detroit 4, Michigan 

Adams, Thomas O., 220 Taft Street, Gary, Indiana 53M-3 

Adams, William G., 1429 Linville Street, Kingsport, Tennessee 
17 A-1 

Adamson, David A., 
York 44A-2 

Addley, Joseph G., Continental Can Company, 745 York Street, 
London, Ontario, Canada §&87A-1 

Addoms, Jeremy, c/o Ross Tabor, Booz, Allen & Hamilton Inter- 
national, Limited, 1625 Eve Street, N.W., Washington 6 
District of Columbia 31M-4 

Adelaar, Robert A., 4901 Trent Drive, San Jose 24, California 
37 A-1 

Adey, Earl W., Marion Power Shovel Company, Marion, Ohio 
0A-I1 

Adkins, Edsel C., 2155 Hemlock, Imperial Beach, California 29A-/ 

Adler, Alfred, 12 Everly Street, Madison Township, Old Bridge 
New Jersey 61A-2 

A dle r, George re 3825 East 123 Street, Cle veland 5, Ohio 7A-2 

Agnone, Daniel C., Box 68, New Bedford, Pennsylvania 24A-/ 


17 A-2 


44 Lakecrest Avenue, Rochester 12, New 


Agrippino, Placido, 600 East Jeefferson Avenue, Pomona, California 


23A-1 

Aguzin, August J., 
41M -3 

Ahlborn, William C., 
24A-3 

Ahlquist, Philip W., 
vania 5]A-2 

Aho, Esther M., 204 Buchanan Avenue, Cocoa Beach, Florida 
0A-1 

Aiken, Ben D., 4115 Park Avenue, Miami 33, Florida 

Aikman, Loy M., Herscher, Illinois (0A-/ 

Ainslie, Donald F., 42 Mitre Place, Toronto 15, Ontario, Canada 
87 A-1 

Aitchison, William H., 8 Rowse Crescent, Toronto 15, Canada 
87 AF -3 

Akers, Rogers M., 19541 Puente Street, Covina, California 

Akins, Paul S8., Park Avenue, Statesboro, Georgia O0A-1 

Akridge, Melvin E., American Sugar Refining Company, 7417 
North Peters Street, Arabi, Louisiana 74A-2 

Alberga, Glenn H., 16818 Holbrook, Shaker Heights 20, Ohio 
7M-4 

Albergine, 
14A-2 

Albert, George A., 3350 Daleford Road, Shaker Heights 20, Ohio 
7A-2 

Albert, George L., 18465 Center Street, Castro Valley, California 
12A-4 . 
Albert, Harry 8. Headquarters Air Material Command, Box 
#1454, Wright-Patterson Air Force Base, Ohio 2A-2 
Albert, Raymond J., 142 Elm Drive, Rochester 9, New York 
44A-2 

Albert, Richard, 1505 Edgewood Avenue, Trenton 8, New Jersey 
31A-4 

Alberts, Walter M., 101 Lloyd Avenue, Apartment #10, Pitts- 


10655 Gerald Drive, Baton Reuge, Louisiana 


1673 Yolanda Place, 


Youngstown 11, Ohio 


1734 West Fourteenth Street, Erie, Pennsyl- 


40 A-1 


78M-4 


Geno P., 165 Garden Parkway, Henrietta, New York 
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burgh 18, Pennsylvania 3M-3 

Alberts, Warren E., United Air Lines, 5959 Cicero Avenue, Chi- 
cago 38, Illinois 25M-4 

Albertson, James J., 
14A-2 

Albertson, Philip E., ¢ 
homa OA-I 

Albertv, Bryce E, 2325 Titus Avenue, Rochester 22, New York 
14M-4 

Albrecht, Robert 
16A-2 

Albright, C. Barton, Albright & Hight 
Engineers, 550 West 
70M-4 

Albright, Richard M., 
19A-1 

Albritton, Bobby G., United States Air Force Institute of Tech- 
nology, Wright-Patterson Air Force Base, Ohio 2A-4 

Alderson, Ronald H., William Neilson, Limited, 277 Gladstone 
Avenue, Toronto, Ontario, Canada &7A-1 

Aldridge, Donald Eugene, e Street, Alton, Illinois 

Aldridge, Edgar D., 853 Watson Avenue 
Carolina 1M -4 

Alenik, Leon, 1216 Windmill Court 

Alexander Harry B 1425 
Ohio J9A-3 

Alexander, Jack K outh Street, Reading, Massachusetts 
62A-2 

Alexander, M 
61M-4 

Alexander, Ric! 
78A-2 

Alexander, Walter J. D., 228 West 
West Virginia 58&M-4 

Alexander, Walter M., Fiber lass Divisior 
Glass Company, Shelby 

Alkofer, Lawrence H 5 J 
> A-2 

Alleott, Charles R., Pruden il Federal “Savings und Loan Associa- 
tion, P.O. Box 540, Salt ‘ ty 10, Utah 50A-2 

Allderige, John M., Department Industrial and Engineering 
Administration, Corns niversitv, Ithaca, New York 44M-4 

Allegri, Theodore H., 5401 Riverdale Road, Riverdale, Maryland 
14M-4 

Allen, Andrew W ‘ampbell Soup Company, 
Camden 1, New JECTSECY 1, 

Allen, C. G ox 13 3377tl chron., 
Texas 59A-] 

Allen, Clarence 
Wisconsin A- 

Allen, Donald Va outl ist First 
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fornia 29A-1 

Badash, Sanford, 308 Seventeenth Street, Columbus, Indiana 
65A-2 

Bade, Robert E., 491 Ohio Street, Akron, Ohio 7A-2 
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Beach, Edmund, 4610 Marble, N.E., Albuquerque, New Mexico 
59A-1 
Beacham, Robert C., SKF Industries, Incorporated, Frankford 
Plant, Tulip and Kennedy Streets, Philadelphia, Pennsylvania 
31 A-2 
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Beauchamp, John S., Potter and Brumfield, Incorporated, 1200 
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Bedics, Michael A., Pawling Rubber Corporation, Pawling, New 
York 5A-2 
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37 A-1 
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67A-1 

Black, Robert S., 90 Carl Road, Grand Island, New York 

Blackburn, Edward S., 
nois 46A-2 

Blackburn, Kenneth G., 1401 South Elliott, Evansville, 
88A-2 

Blackford, John H., 4521 Sangamore, Washington 16, District of 
Columbia 14A-2 

Blackwell, Paul H., Wolverine Tube, Division of Calumet and 
Hecla, Incorporated, Decatur, Alabama 69M-4 

Blagg, Lester L., 3924 Summit Ridge, Dallas 16, Texas 10A-3 

Blaine, James W., 3180 David Avenue, Palo Alto, California 
37M -4 

Blair, Carl I., 110-31 Sixty-third Avenue, 
York 5M-4 

Blair, Paul D., 252 Alameda Avenue, Youngstown 4, Ohio 24M-3 

Blair, Raymond N., School of Printing Management, Carnegie In- 
stitute of Technology, Pittsburgh 13, Pennsylvania 3M-3 

Blair, Richard H., 6232 Mayfair Road, Fort Wayne 8, Indiana 
34A-1 

Blair, Robert J., 1787 Lancaster Drive, Apartment #2, San Jose 
24, California 37A-1 

Blair, William P., Jr., 48 Willits Road, Glen Cove, New York 
5AF-4 

Blaisdell, Marlan F., 2530 Mackinaw, Saginaw, Michigan 

Blake, Colin D., 332 East 52nd Street, Savannah, Georgia 

Blake, John R., 10901 Holly Drive, 
23M-4 

Blancett, Wayne C., 
Tennessee 54M-4 

Blanchard, Raymond C., 131 Division Street, North Attleboro, 
Massachusetts 30A-2 

Blandford, Joseph D., 3109 Dexter, Fort Wayne, Indiana 34A-1 

Blankenship, Herbert L., RR. #3, Danville, Virginia 81A-1 

Blankenship, James M., 7017 Kirby Crescent, Norfolk, Virginia 
99A-2 

Blankenship, John R., 5732 West Monterosa Street, Glendale, 
Arizona 70AF-4 

Blanton, Tommy L., 1705 East Woodlawn Street, Victoria, Texas 
0A-1 

Blatchley, Melbourne W., 1747 Beeler, Aurora, Colorado 32A-1 

Blauser, John R., R.R. #1, Lebanon, Pennsylvania 71M-4 

Blaydes, Baker G., 16271 Main Street, Bellevue, Washington 
20A-2 

Bleakley, Arthur, Jr., Headquarters and Headquarters Company, 
United States Army Specialized Training Command, Fort 
Gordon, Georgia 6A-2 

Blecharz, Stanley, Jr., 712 Beech Avenue, New Kensington, Penn- 
sylvania 0A-1 

Blekking, Earl, Box 66113, Los Angeles 66, California 23A-1 


19006 North East Clackamas, Troutdale, Oregon 
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1649 Twenty-fourth Avenue, Moline, Illi- 
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Blemker, Berrien B., R.R. #3, Box 73, Kingston, New York 
76A-2 

Bleosinger, Albert T., 7471 West One Hundred Eighteenth Street, 
Parma 30, Ohio 7M-4 

Blevins, Robert E., 10 Meadowbrook Drive, Little Rock, Arkansas 
84M-3 

Block, Stanley M., Box 325, Olympia Fields, Illinois 25M-4 

Blockel, Francis W., 708 H Street, Chula Vista, California 29AF-3 

Blocker, Vincent J., Carter Carburetor Corporation, 2840 North 
Spring, St. Louis 7, Missouri 16A-2 

Blodgett, Edward, 12 Ingersoll Drive, Fulton, New York OA-3 

Bloechl, Frank William, Box 235, Stockholm, New Jersey 61A-2 

Blommel, William R., 3024 East Mariposa Street, Phoenix, Ari- 
zona 70OM-4 

Blomquist, Robert D., 5017 North Winchester Avenue, Chicago 
40, Illinois 25A-1 

Bloom, Clarence W. H., 123 Forest Hill, Poland 14, Ohio 24M-3 

Bloom, Joel N., 614 Yale Avenue, Swarthmore, Pennsylvania 
31A-2 

Bloom, Raymond Roll, 310 Gwen Drive, York, Pennsylvania 
72M-4 

Bloomer, Gerald E., 2638 Waverly Avenue, San Antonio, Texas 
39M-4 

Blosky, John D., Standard Railway Equipment Division, 4527 
Columbia Avenue, Hammond, Indiana 53A-/ 

Blosser, Robert Wilson, 5829 North Bay Ridge Avenue, Milwaukee 
17, Wisconsin 45M-4 

Blossom, Robert J., Skyview Acres, Pomona, New York 61A-2 

Bluestein, Paul H., 3420 Section Road, Cincinnati 37, Ohio 8&M-4 

Blum, Herbert, 2251 Plumb First Street, Brooklyn 29, New York 
5A-2 

Blumenstein, Arnold M., 65-96 One 
Flushing 65, New York 86A-2 

Blumhardt, Paul, 4 Carlisle Road, Brookside, Newark, Delaware 
0A-1 

Boblenz, R. B., R.R. #2, Marion, Ohio @A-1 

Bobo, Ned, Production Manager, Lyman, South Carolina 

Boden, 455 Leslie Street, Newark 12, New Jersey 61A-2 

Boehm, Edward L., Chief Industrial Engineer, R. D. Werne: 
Company, P.O. Box 580, Greenville, Pennsylvania 24A-1] 

Boeing, Charles E., 17 Nottingham Way, Sherwood, Pensacola, 
Florida 33M-3 

Boesch, George D ; Jr., 3812 Bilglade Road, Fort Worth 15, Texas 
10M-3 

Boess, Eugene R.. 
78A-4 

Bogardus, Henry D., P.O. Box 1762, Wichita 1, Kansas 56M-4 

Bogardus, Robert K., 4904 Tane y Avenue, Alexandria, Virginia 
14M-4 

Bogenrief, Charles A., 8111 University Drive, Richmond, Virginia 
23M-4 

Boggs, Billy G., 
58AF-4 

Boggs, Josiah C., 780 Farley, Mountain View, California 37AF-3 

Bohanan, Earl, Jr., 9229 Tudor, St. Louis 14, Missouri 16A-2 

Bohannon, Joe, 2213 Northwest Thirty-first, Oklahoma Citv, Okla- 
homa 57A-2 

Bohlander, John E., 4 Euston Road, Merrick, New York 86M-4 

Bohlke, Wayne N., USN, USS Midway, c/o Fleet Post Office, 
San Francisco, California 12A-2 

john, C. E., 8335 East Vifteenth, Tulsa, Oklahoma 15M-3 

Bohner, Roswell J., Jr., Houston Natural Gas Corporation, P.O. 
Box 1188, Houston 1, Texas 22AF-3 

Bohnslav, Paul T., 3555 Vista Avenue, Cincinnati 8, Ohio 8A-2 

soivin, Sherman B., 10103 Hurst Street, Bethesda, Maryland 
14A-4 

Bolin, Robert D., 122 Fonda Lane, Knoxville, Tennessee 11A-2 

Boling, Ronald W., 1625 Eye Street, N.W., c/o Booz-Allen-Hamil- 
ton International, Limited, Washington 6, District of Colum- 
bia 11M-4 

Boling, Zenas, 1205 Chronicle Avenue, Gastonia, North Carolina 
66A-1 

Bollas, John N., 1514 Connie, Madison Heights, Michigan 47A-2 

Bolling, Richard N., International Nickel Company, Incorpo- 
rated, Huntington, West Virginia 58M-4 
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Bollinger, Fritz , 244 Gay 
0M-3 

Bolt, Joseph C., 6 Merrell 
94M-4 

Bolton, John T., 349 Ingram Road, Cincinnati 18, Ohio 8&M-4 

Bomar, Hubbard H., 4205 Martha Avenue (Houston Acres), 
Louisvile 18, Kentucky J18M-3 

Bonardi, Ramon, 9936 South LaSalle Street, Chicago 28, Illinois 
25A-1 

Bond, Edgar R., Jr., 3105-B Rosedale, Dallas 5, Texas J10A-1 

Bond, Richard E., R.R. #2, Box 24X, Franklin, Virginia 99A-2 

Bond, Robert E., Interplan, 1414 Fair Oaks Avenue, South Pasa- 
dena, California 23A-] 
Bonde, James L., 1209 Sherwin Avenue, Chicago 26, Illinois 
Bonde, William J., 
diana (0A-1l 
Bonder, Murray, 116 East 
lina 66AF-3 

Bonds, Benjamin H., 188 Shofner, Memphis 9, Tennessee 28M-4 

Jonitati, Patsy A., 324 Trudy Avenue, Trotwood, Ohio 2A-2 

Bonn, John J., 609 Springer Terrace, Los Altos, California 37A-1 

3onn, Walter M., Jr., 591 Beacon Street, Boston 15, Massachusetts 
30A-2 

Bonnell, Joel D., Redmond Company Incorporated, Jacksonville, 
Arkansas &4A-]l 

Bonnell, William A., 9401 
25A-1 

Bonner, James G., Jr. 9 Rugby 
84A-1 

Bonnevier, Frank C., 
York I9A-] 

Bonofiglio, Louis | 
12M-4 

Jonsell, Donald 8., 3599 Centerville 
sota 38M-4 

soode, John H., H. C. Smith Oil Tool Co., P.O. Box 431, Comp- 
ton, California 78A-2 

Boody, Robert W., 39 Lake Trail East Packanack Lake, 
New Jet 61A-2 

Boone . Walter S., W alde nsian Hosiery Mills, P.O Box N, Valde Se, 
North Carolina A-!l 

Boone, Wilkerson, 1219 Malinda Road 
31M-4 

Boosman, Floyd T . 1635 Toy ping Avenue 2 
Missouri 92M-4 
th, Clarence E., Jr 
Island, New York 

Booth, John H., J: 
ginia SI1A-] 

Booth, J. V., 887 West Roosevelt, Baton 

1A-] 

3orden, Joel H., 750 East 
61A-2 

Borden, John S., 291 Summer Street, Lynn, Massachusetts 30M-4 

Borecki, Theodore B., Pratt Institute, Brooklyn 5, New York 
86M-4 

tjorg, John C., 2411 Rosewood Avenue, 
Carolina 21/A-2 

William B., Industrial Engineer, Bell Textile Company, 
(Belcraft Chenilles Incorporated Division), Box 201, Dalton, 
Georgia 54M-4 

Borman, Robert C., 2814 Connecticut Avenue, 
District of Columbia 14A-4 

Bormann, Edward J., 693 Palmer Avenue, Maywood, New Jersey 
61A-2 

Borne, Irvin J., 
41A-1 

Boroughs, Lawrence, Bag Pak Division, International Paper Com- 
pany, ( amden, Arkansas &4A-] 

Borra, Livio G., 384 De Anza Avenue, San Carlos, California 
12A-2 

Borrus, Bernard Serall, 375 Briarwood Road, Massapequa, Long 
Island, New York &6M-4 

Bose, A. K., Chief Industrial Engineer, H. A. L 
{M-S 


Lussac, Arvida, Quebec, Canada 


Road, Wilbraham, Massachusetts 


25 A-3 
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Washington 8, 
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Bosenberg, Robert F., 5200-A Venable Avenue, S.E., Charles- 
ton, West Virginia 58A-2 

Bosler, Robert W., H. B. Maynard and Company Incorporated, 
718 Wallace Avenue, Pittsburgh 21, Pennsylvania 3M-3 

Bossert, Richard W., 1945 Tenbrdeck Avenue, Bronx 61, New 
York 5A-2 

Boswell, Boyd J., Industrial Engineer, Continental Can Company, 
Incorporated, 4950 Long Beach Avenue, Los Angeles, Cali- 
fornia 23A-1 

Bothmann, John R., 8323 Dalewood Avenue, Rivera, California 
23A-3 

Botsford, Richard A., 3450 Atlantic, N.E., Warren, Ohio 24M-3 

Botter, Anton, 725 Peggy Drive, San Diego 14, California 29M-3 

Bottiggi, Theodore A., P.O. Box #2222, La Puente, California 
23M-4 

Bouchard, Raymond, 9541 
23A-1 

Bouchein, David E., 6263 Walsh, St. Louis 9, Missouri 16A-2 

Boucherle, Charles H., 364 Fairgreen Avenue, Youngstown 4, Ohio 
24M-3 

Boughton, Simon P., Manager, Industrial Engineering, Western 
Union Telegraph Company, 60 Hudson Street, New York 13, 
New York 5A-2 

Boulais, Frederick P., 1225 East One Hundred Forty-eighth Street, 
Dolton, Illinois 25M-4 

Boulware, John W., 4432 North Liberty, Oklahoma City 7, Okla- 
homa 57A-2 

Bounds, Wallace A., 3726 One Hundred Thirt;-fifth Avenue, 
8.E., Bellevue, Washington 20M-4 

Bourgault, Francis F., 3406 East Eighty-first Street, Seattle, Wash- 
ington 20M-4 

Bourland, J. E., P.O. Box 4203, Dallas, Texas 10M-3 

Bowen, David E., 4548 Wellesley Way, Sacramento 21, California 
43A-2 

Bowen, Robert, 743 Gretchen Road, Chula Vista, California 
29A-1 

Bowen, William Ambrose, 1585 Fifth Avenue, York, Pennsylvania 
72M-4 

Bower, Andrew T., RCA Semiconductor and Materials Division, 
Somerville, New Jersey 61A-2 

Bowers, Donald A., 302% North River Avenue, Toronto, Ohio 
0A-1 

Bowker, Carlton G., 52 Center Street, Homer, New York 96A-1 

Bowland, Robert H., 3960 Mount Vernon Drive, Birmingham, 
Michigan 47A-2 ; 

Bowles, Arthur L., 1838 Gaylord Drive, Akron 20, Ohio 52A-2 

Bowles, Joseph M., 4605 Verone Street, Bellaire, Texas 22A-I 

Bowman, George H., 302 South Oak Street, Ephrata, Pennsylvania 
71A-2 

Bowman, Gordon William, 27 Liss Road, Wappingers Falls, New 
York 76A-2 

Bowman, Henry L., 121 8. Pickard, Norman, Oklahoma 57A-2 

Bowman, J. D., Penn State University, 206 Engineer C, University 
Park, Pennsylvania 89A-2 

Boyce, Richard C., 2915 Myrtle Street, Erie, Pennsylvania 5/A-2 

Boyd, James 8., 16416 Foothill, San Leandro, California 12A-2 

Boyd, John E., 2672 Hudson Boulevard, Jersey City 6, New Jersey 
5M-4 

Boyd, Lee R., Jr., Hawaiian Pineapple Company, Limited, Hono- 
lulu, Hawaii 0M-3 

Boyd, Melvin L., Box 17, McKinley Avenue, East Sparta, Ohio 
19A-1 

Boyd, Price W., 4104 Palmdale Drive, Mobile, Alabama 79A-2 

Boyd, Robert A., 3040 Nintieth Place, S.E., Mercer Island, Wash- 
ington 20M-4 

Boyer, Charles R., Assistant Oper. Manager, Engineering Works 
Division, Bravo Corporation, Neville Island, Pittsburgh 25, 
Pennsylvania 3M-3 

Boyer, J. Clyde, 820 North Fourth Street (Rear), Steubenville, 
Ohio 3A-1 

Boyer, Ohlen R., Box 735, Galax, Virginia 8/A-1 

Boyett, Dale E., R.R. #1, Breckenridge, Texas (0A-1 

Boyle, Eugene F., General Delivery, Brigham City, Utah 50A-2 

Boyle, James J., Scovill Manufacturing Company, 99 Mill Street, 
Waterbury 20, Connecticut 82A-2 
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Boyles, David C., 638 Cedar Avenue, Chula Vista, California 
29A-1 

Boyles, James E., 6426 Wakeforest, Houston 5, Texas 22A-1 

Boynton, William C., 5136 East Fifty-fourth Street, Seattle 5, 
Washington 20M-4 

Boysel, Richard D., 2021 Grafton Road, Elyria, Ohio 7A-2 

Bracking, Thomas G., 98 Mountain View Avenue, San Jose 27, 
California. 37M-4 

Brade, Donald W., 3512 Cathy Lane, Chattanooga 11, Tennessee 
54A-2 

Braden, James N., 78 Congress Street, Jersey City 7, New Jersey 
61A-2 

Bradford, B. Blain, Box 586, McGill, Nevada 50A-2 

Bradford, Earl M., 1598 West Twenty-fourth Street, Los Angeles 
7, California 23A-1 

Bradford, H. F., P.O. Box 341, Baton Rouge, Louisiana 41M-3 

Bradford, James E., 4202 Toftoy Drive, Huntsville, Alabama 
69A-2 

Bradford, T. R., Methods Analyst, Boeing Airplane Company, 
3801 South Oliver, Wichita, Kansas 56A-2 

Bradley, James D., 317 Instlron, Box 4, APO 253, New York, 
New York (0A-1 

Bradley, Roy K., 1109 Coopers Kill Road, Haddonfield, New 
Jersey 31M-4 

Bradlev, William N., 
43A-2 

Brady, Edward P., 18713 Kornblum Avenue, Torrance, California 
23A-3 

Brady, Ernest L., Jr., 2830 Lyndhurst Avenue, S.W., 
Salem, North Carolina 2!A-2 

Brager, Walter 8., Oscar Mayer and Company, 910 Mayer Avenue, 
Madison, Wisconsin 45M-4 

Braidic, Kenneth E., c/o George Braidic, 20401 Tracy Avenue, 
Euclid, Ohio 7A-2 

Brainen, Allen L., 4536 Don Timoteo Drive, Los Angeles 8, 
California 23A-1 

Brake, Robert G., Director of Engineering, Sterling Faucet Com- 
pany, Morgantown, West Virginia (0A-1 

Brake, William B., 3858 Ruckle, Indianapolis 5, Indiana 65AF-4 

Bramblett, Dan M., 4587 Old Stage Road, Kingsport, Tennessee 
17A-1 

Brancato, Salvatore P., 8 Glen Keith Road, Glen Cove, New York 
86A-2 

Branch, W. Wilson, 1541 South Seventh Street, Louisville 8, Ken- 
tucky 18A-3 

Brandli, George L., Jr., 
Ohio 24AF-3 

Brandstadt, Fred E., 5907 Brownfield Drive, Parma 29, Ohio 7A-2 

Brandstetter, Charles E., The Hoover Company, North Canton, 
Ohio 19M-3 

Brandt, Robert S., 4 Sunnybrook Trail, Signal Mountain, Ten- 
nessee 54A-2 

Branick, Joseph, 4816 West Hirsch Street, Chicago 51, Illinois 
25AF-3 

Branigan, Thomas L., OL 19, 585CG SQ APO 321, New York, New 
York 0A-1 

Brannen, George L., 412 Edgewater Road, Savannah, Georgia 
26A-3 

Brannen, Orren L., 205 Park View Drive, Brevard, North Caro- 
lina 83M-4. 

Brannon, Louis T., 528 Marquette Street, La Salle, Illinois 80A-2 

Branyon, James C., Central Industrial Engineer, Reynolds Metals 
Company, Executive Offices, Richmond 26, Virginia 0A-1 

Brasgalla, Emil R., 1844 Fifty-eighth Street, South, St. Peters- 
burg 7, Florida 91/A-2 

Braswell, Robert N., 1609 Randolph Avenue, N.E., Huntsville 
Alabama 69A-2 

Braud, Richard H., 503 Willow Street, Thibodaux, Louisiana 
41A-1 

Brauer, Clinton H., 1322 West Theo Street, San Antonio 11, Texas 
39A-2 

Brault, Roland E., Head of Industrial Engineering, Wallace Barnes 
Division ASC, 18 Main Street, Bristol, Connecticut 97M-4 

Braun, Charles M., Box 105, Glenford, New York 76M-4 

Braun, Ferris E., 1528 First National Bank Building, Denver 2, 
Colorado 32AF-3 


2505 El Tonas Way, Carmichael, California 


Winston- 


3941 Kincaid East, R.D. #6, Warren, 
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Braun, Owen V., 1962 Wellona Place, N.E., Atlanta 6, Georgia 
6A-2 

Braun, Richard F., 3608 South West Hamilton Court, Portland 
19, Oregon 67A-1 

Brautigam, Dale P., West Michigan Steel Foundry Company, 
Muskegon, Michigan 47A-4 

Bravenec, Thomas H., 117 East Twenty-fifth Street, Houston, 
Texas 22A-] 

Bray, Thomas F., 513 South Main Street, Bellfontaine, Ohio 
OA-1 

Brazil, Charles L., P.O. Box 1089, Port Arthur, Texas (AF-3 

Breeden, James R., 107 Arlington Street, Terra Alta, West Vir- 
ginia OA-I 

Breeze, Harry P., Western Electric, Burlington, North Carolina 
66M-3 

Breidenthal, David V., IBM, Incorporated, E. T. Division, De- 
partment 568, Newtown Pike, Lexington, Kentucky 18A-1 

Breitmeier, Paul C., 821 West Walnut Street, Kokomo, Indiana 
35M-4 

Breniak, E. F., R.D., Clinton, New Jersey 61A-2 

Brening, Henry G., 4685 Alcott, Denver 21, Colorado 32A-1 

Brennan, Charles W., Lehigh University, Bethlehem, Pennsylvania 
77M4 

Brennan, James J., 1517 East Ridgeway Drive, Fayetteville, Arkan- 
sas 84M-3 

Brennan, Robert J., Jr., Instrument Department, General Electric 
Company, West Lynn, Massachusetts 30A-2 

Breon, Daniel R., 48 Manor Road, Akron 13, Ohio 52A-2 

Brett, William F., 517 West 113th Street, New York 25, New 
York 5A-2 

Brevdy, June, 1801.Gough Street, Apartment #204, San Fran- 
cisco, California 12A-2 

Brewer, Harold M., Box 859, Goodlettsville, Tennessee 73A-1 

Brewer, Joseph Z., 218 Cayton Street, Houston 17, Texas 22M-4 

Brewick, Charles E., 9 Sunset Road, Crown Point, Indiana 53M-3 

Brian, Douglas G. 2855 Quincy Avenue, Ogden, Utah 50A-2 

Brice, Paul F., 29 Maple Street, Somersworth, New Hampshire 
62A-2 

Brickley, Alvin E., National Carbon Company, 1501 West State, 
Fremont, Ohio 36A-2 

Bridges, Joseph R., 1603 Kelly Terrace, Arlington, Texas 10A-I 

Bridgewater, John B., Industrial Consultants, 301 East Fifty- 
third Street, New York 22, New York 5A-2 

Briggs, Deane A., 55 Waverley Oaks, Palo Alto, California 37A-1 

Briggs, John, R.D. #1, Fayetteville, New York 13A-2 

Briggson, James A., 6044 Tholozan, St. Louis 9, Missouri 16A-2 

Bright, James R., Harvard University, School of Business Ad- 
ministration, Boston 63, Massachusetts 30A-2 

Brill, W. J., Jr., 614 Pitkin, Pueblo, Colorado 32M-3 

Brink, Everett H., 14416 South Emerald Avenue, Riverdale 27, 
Illinois 25A-1 

Brink, Walter A., 545 East First, South, Kaysville, Utah 50M-4 

Brinkman, Clifford J., 5302 McKinley Street, Bethesda 14, Mary- 
land 14A-2 

Brinkman, Victor, The Okonite Company, Rt. #1, North Bruns- 
wick, New Jersey 61A-2 

Brisley, Chester L., 1551 Stemmons Avenue, Dallas 8, Texas 
10M-3 

Brittan, Wesley M., Industrial Engineering Department, Elec- 
tronic Tube Division, Westinghouse Electric Company, Bath, 
New York 48A-l 

Broberg, F. M., 1419 Beechcrest Street, N.W., Warren, Ohio 
24M-3 

Broce, William C., 616 Shannon Drive, Chillicothe, Ohio OA-1 

Brock, Harvey H., 565 West End Avenue, New York 24, New 
York 5M-4 

Brock, Walter D., 401 West Twelfth Street, Salisbury, North 
Carolina OA-1 

Brock, William J., Jr., 955 Watson Avenue, Winston-Salem, North 
Carolina 21M-4 

Brockman, Jacob S., 1208 Mitchell Street, Raleigh, North Caro- 
lina 66A-1 

Broderson, A. Peter, 15 Rock Spring Road, West Orange, New 
Jersey 61A-2 

Brodnick, Jerome E., Banner Iron Works, 1920 South Kingshiway, 
St. Louis 10, Missouri 16M-4 
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Brody, Kenneth L., 
York 5A-2 
Broffman, Morton H., 117 Glenwood Avenue, Leonia, New Jersey 
5M-4 

Brogden, Frank M., Tennessee Eastman Company, Wage Stand- 
ards Department, Kingsport, Tennessee 17A-1 

Bromfield, George, 101 Nahant Street, Lynn, Massachusetts 
30A-2 

Brons, Louis W., 304 Brooks Lane, Harrison, Ohio 8A-2 

Brooke, Russell J., 257 Robin Hood Road, N.E., Atlanta 9, 
Georgia 6M-4 

Brooking, Douglas H., Jr., 15650 Wicks Boulevard, San Leandro, 
California 12AF-3 

Brooks, Charles E., Marble Hill, Georgia 6A-2 

Brooks, Charles M., Jr., 700 South Thirteenth Street, Lebanon, 
Pennsylvania 71A-2 

Brooks, George H., 4 Tower Drive West, West Lafayette, Indiana 
35M-4 

Brooks, Guy W., 133 Durham Street, Marietta, Georgia 6A-2 

Brooks, Herbert S8., Faultless Caster Corporation, 1521 North 
Garvin, Evansville, Indiana 88&A-2 

Brooks, Jerry C., Box 6014, Station H, Atlanta 8, Georgia 6A-2 

Brooks, J. Edwin, 247 Santiago Avenue, Redwood City, California 
37M-4 

Brooks, John J., 
42A-2 

Brooks, Stephen A., 3047 Roe Drive, Houston 17, Texas 22M-4 

Brooks, V. L., 5277 Cornelius, Indianapolis 8, Indiana 65AF+4 

Brooks, William Burt, 727 Cumberland Circle, N.E., Atlanta 6, 
Georgia 6A-2 

Brooks, Winfield A., 4382 Jett Road, N.W., Atlanta 5, Georgia 
6A-4 

Brougher, Jack L., 15217 Manzanares Road, La Mirada, Cali- 
fornia 23A-1 

Brous, Donald W., Northeastern Engineering, Incorporated, 25 
South Bedford Street, Manchester, New Hampshire 63M-3 

Brout, Donald B., 16 Wyndover Road, White Plains, New York 
5A-2 

Brower, Edgar S., 1127 West Duante Road, Apartment 8, Arcadia, 
California 23A-1 


4535 Bedford Avenue, Brooklyn 35, New 


958 North Hill Road, Baltimore 18, Maryland 
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Brown, Alfred T., 340 Mulberry Street, Berwick, Pennsylvania 
89AF-4 

Brown, Allen D., 26 Island Drive 

Brown, Arthur H., 5401 Caleb Avenue, Sacramento 19, California 
43M-4 

Brown, Delno W., Deere and Company, 3300 River Drive, Moline, 


, Savannah, Georgia 26A-3 


Illinois 46M-4 

Brown, Donald R., 1120 East Echo Driv: 
fornia 78M-4 

Brown, Earnest Shelton, 4937 Balsam Drive 
ginia 81AF-3 

Brown, G. A., 2318 South Nash Street, Arlington, Virginia 14A-2 

Brown, Gordon, Jr., 249 Ridgeway Avenue, Rochester, New York 
44A-2 

Brown, Ira D., 102 McDaniel Avenue, McDaniel Crest, Wilming- 
ton 3, Delaware 100A-1 

Brown, James E., c/o Coil Plate Sheet Steel Corporation, 4000 
Noakes Street, Los Angeles 23, California 23A-3 

Brown, James T., Jr, IBM Corporation, 426 Franklin Street, 
Schenectady 5, New York OA-1l 

Brown, Jerome, Plant Industrial Engineer, Jones and Laughlin 
Steel Corporation, Box 4606, Detroit 34, Michigan 47A-2 

Brown, Judson T., Route 3, Box 712, Pewaukee, Wisconsin 45M-4 

Brown, Lawrence G., Nashua Corporation, Nashua, New Hamp- 
shire 30A-2 

Brown, Marvin W., 1484 Coventry Road, Concord, California 
12AF-3 

Brown, Philip C., Raytheon Manufacturing Company, 55 Chapel, 
Newton 58, Massachusetts 30M-4 

Brown, Phillip 8., 12230 Ashworth, Seattle 33, Washington 20A-2 

Brown, Richard S., 4904 Heatherdale Lane, Carmichael, California 
43A-2 

Brown, Richard W., P.O. Box 15, Brigham City, Utah 50M-4 

Brown, Robert A., 17 Pleasant Drive, R.D. #4, Lancaster Penn- 
sylvania 71A-2 

Brown, Robert C., 808 Biltmore, Lynchburg, Virginia 


, San Bernardino, Cali- 


, 8.W., Roanoke, Vir- 


101M-4 
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Brown, Robert J., 915 East Princeton Street, Ontario, California 
78A-4 

Brown, Robert K., R.D. #2, Mt. Joy, Pennsylvania 71M-4 
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Cook, Walton Y., 164 West Dixie Avenue, Marietta, Georgia 6A-2 

Cooley, Doctor L., Production Standards Specialist, OCAMA, P.O. 
Box 4674, Oklahoma City 9,Oklahoma 57A-2 

Cooling, Wilmer C., 368 Hillside Place, South Orange, New Jersey 
61M-4 

Coombs, Samuel J., Jr., 121 Lyons Road., Forestville, Connecticut 
97 A=2 

Coon, Clifton C., Jr., 31 Cedar Avenue, Newport News, Virginia 
99A-2 

Cooper, Daniel, 10225 Lyndale Avenue, Minneapolis 20, Minne- 
sota 38A-2 

Cooper, David D., Raytheon Manufacturing Company, Foundry 
Avenue, Waltham 54, Massachusetts 30M-4 

Cooper, Hiram W., Alcoa, P.O. Box 300, Bauxite, Arkansas 84A-1 

Cooper, Howard F., 3719’ North Market, Shawnee, Oklahoma 
57 A-2 
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Cooper, Howard R., Ronson Corporation of Pennsylvania, Dela- 
ware Water Gap, Pennsylvania 77A-2 

Cooper, Jerry O., 1512 Tenth Street, Wichita Falls, Texas 0A-1 

Cooper, Joseph M., 4 Prentice Avenue, Auburn, Massachusetts 
68AF-3 

Cooper, Merle L., 1118 West Drive, Port Neches, Texas 0M-3 

Cooper, R. Conrad, Vice-President Industrial Engineering, United 
States Steel Company, Pittsburgh 30, Pennsylvania 3F-0 

Cooper, Raymond G., 1341 West Tenth Street, Erie, Pennsylvania 
51A-2 

Cooper, Robert K., 1554 West Coffman Avenue, Casper, Wyoming 
32A-3 

Cooperrider, Durwood L., 28308 Lincoln Road, Bay Village, Ohio 
7M+4 

Cope, Wilfred C., 82 Riga Center Road, Churchville, New York 
44M-4 

Cope, William §., American Enka Corporation, Morristown, Ten- 
nesee 11M-4 

Copeland, George C., 3010 Minnesota, Joplin, Missouri 0A-/ 

Copeland, George F., 251 Raff Road, N.W., Canton 8, Ohio 
19M-3 

Copeland, George M., Chagrin River Road, R.R. #3, Moreland 
Hills Village, Chagrin Falls, Ohio 7A-4 

Copeland, Robert V., Eli Lilly and Co., 740 South Alabama, In- 
dianapolis 6, Indiana 65M-4 

Copenhefer, John E., Famco, Incorporated, 6200 Strawberry Lane, 
Louisville, Kentucky J18A-1 

Copp, Lowell J., Cincinnati Milling Machine Company, Cincin- 
nati 9, Ohio 8&M-4 

Coppage, John R., Jr., 159 Harben Place, Beechwood Hill, Athens, 
Georgia (A-3 

Coppola, Joseph, General Electric Company, Armament and Con- 
trol Section, Johnson City, New York 96A-1 

Corbett, Rufus E., Jr., 1537 Sharon Road, Winston-Salem, North 
Carolina 21] 1-2 

Cordova, Albert L., 9109 Ronda Avenue, San Diego 11, California 
29AF-3 

Cords, Edmond, Jr., Remington Rand, Division of Sperry Rand 
Corporation, P.O. Box 2674, Terminal Annex, Los Angeles 54, 
California 23AF-3 

‘orlin, Sherwin W., 24620 Gardner, Oak Park 37, Michigan 47A-2 

‘ornelius, Ira, P.O. Box 525, Inglewood, California 23A-1 

‘ornelius, Robert E., Westinghouse Electric Corporation, 1216 
West Fifty-eighth Street, Cleveland 2, Ohio 7A-2 

Sornell, Anthony R., 8813 Park Heights, Avenue, Garfield Heights 
25, Ohio 7A-2 

Yornell, Arthur J., 107 Kingsway, Warner Robins, Georgia 55A-/ 

Yornish, Miro, 2504 North Central Avenue, El Monte, California 
23M-4 

Cornstuble, Herman L., 730 West Canterbury Road, University 
City 24, Missouri 16AF-4 

Corson, Barry A., 406 Craig Avenue, Tottenville, Staten Island 7, 
New York 5A-2 

Corwin, Ellera J., 3018 Carolina N.E., Albuquerque, New Mexico 
59A-1 

Corwin, William W., 140 Vidal Boulevard, Decatur, Georgia 6A-2 

Cosme, Peter A., 2546 West One Hundred Ninth Place, Chicago 
43, Illinois 25M-4 

Cossaboom, Roger A., 838% Park Avenue, South Bend 16, Indiana 
0A-1 

Cosson, Gustavo L., Calle Siete Quinta, URB Vista Alegre, Palma- 
sula Caracas, Venezuela, South America (A-1 

Costa, Vincent I., 805 Merrimac Circle, Chattanooga, Tennessee 
54M-4 

Costanza, Robert R., 10525 South Van Ness #3, Inglewood 4, 
California 23A-1 

Costas, Andrew N., United States Steel, Homestead District 
Works, Munhall, Pennsylvania 3M-3 

Cote, Robert D., 834 Hill Avenue, Glen Ellyn, Illinois 25M-4 

Cotopoulos, Thomas, 127 Lidge Street, Nashua, New Hampshire 
62A-2 

Cotter, Norman M., 602 Eighty-seventh N-E., Bellevue, Washing- 
ton 20A-2 

Cottingham, Jack E., 2065 Kinnelo Canyon Road, Pasadena, Cali- 
fornia 23AF-3 
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Couch, Robert F., 711 Harpur Drive, Endwell, New York 96M-3 

Couchois, Jack R., 4835 Mount Frissell, San Diego 17, California 
29M-3 

‘oughlan, Joseph D., Massey-Ferguson Limited, 915 King Street 
West, Toronto, Ontario, Canada 87AF-3 

‘oughran, Joe F., 313 First Street, College Station, Texas (0A-I 

‘oulter, Borden M., 127 Sinclair Avenue, Glendale 6, California 
23M-4 

‘ourtney, Robert E., 756 Cosler Drive, Dayton 3, Ohio 2A-2 

‘outs, Dixie W., 2002 Sunset Drive, Columbia, Tennessee 73A-1 

‘outto, G. J., Chief Industrial Engineer, Teleco, Jamshedpur-4, 
India 4M-S 

‘oVan, Jack P., R.R. #3, Box 10, Bryan, Texas 22M-4 

‘over, Millard W., 115 Rees Street, Playa del Rey, California 
23A-1 

‘overdale, Hal M., 9032 Trask Avenue, Playa Del Rey, California 
23M-4 

‘overt, Maurice D., 1113 Cadle Avenue, Mentor, Ohio 7M-4 

‘ovich, William R., 1530 North Hanley Road, University City 14, 
Missouri 16A-2 

‘owan, Arnold A., 2755 Colby Avenue, Los Angeles 64, California 
23M-4 

‘oward, Bill M., Box 352, R.R. #1, Pine Ridge Road, Winston- 
Salem, North Carolina 21A-2 

‘oward, James B., 38 Park Avenue, 
8&3M-4 

‘oward, Stuart D., Old Ceramic Building, North Carolina State 
College, Raleigh, North Carolina 66A-1 

‘owie, Robert A., Sperry Gyroscope Company, 135 Wickham 
Road, Garden City, New York 5A-2 

‘owles, Charles H., 2909 Jermain Drive, Toledo 6, Ohio 36A-2 

Sowles, Harold A., Jr., lowa State University, Industrial Engineer- 
ing Department, Ames, Iowa 0M-3 

‘ox, Elmer A., 111 Oriole Lane, San Antonio 1, Texas 39A-2 

‘ox, George D., R.R. #1, Box 216, Chesterton, Indiana 53M-3 

‘ox, Harry A., 149 Michael, Santa Clara, California 37A-4 

‘ox, John I., Jr., 2105 East Sevier Avenue, Kingsport, Tennessec 
17 A-3 

‘ox, Thomas E 
61AF-4 

soxey, John Thomas, 3676 Curtis, Mogadore, Ohio 52M-4 

‘raft, Carl B., 1215 York, Sheffield, Alabama 69A-4 

‘raft, Clifford J., 34 South Franklin Avenue, Valley Stream, New 
York 5A-2 

‘rafton, Don R., RR. #2, Box 50, 
95A-2 

‘raig, Robert B., Porcelain Metals Corporation, 1400 South Thir- 
teenth Street, Louisville 10, Kentucky 18&M-3 

‘raig, William H., 202 Bayless Avenue, Florence, Alabama 9A-2 

‘ramer, Albert W., 1401 Lynnhurst Drive, New Castle, Indiana 
0M-3 

‘randall, Max, 16714 Woodingham, Detroit 21, Michigan 47A-2 

Srandall, Richard E., Sylvania Electri 
Road, Woburn, Massachusetts 30A-2 

‘randell, Edward O., 111 Ashley Drive, Palatka, Florida 27A-2 

‘randell, Jimmie W., 166 Ash Street, Park Forest, Illinois 25A-1 

‘rane, Fred C., 8539 San Pedro Parkway, Dallas 18, Texas 10M-3 

‘rane, Roger R., Touche, Niven, Bailey and Smart, 1292 National 
Bank Building, Detroit 26, Michigan 47M-4 

‘ranmer, Clyde E., 321 Hazel Drive, Mount Lebanon, Pittsburgh 
28, Pennsylvania 3M-3 

‘ravens, Bill, East Maple Street, Paris, Arkansas &4A-1 

‘ravey, David O., 7722 Rockhill Street, Houston 17, Texas 22A-1 

‘rawford, H. F., 664 Rozelle, Memphis 4, Tennessee 28M-4 

‘rawford, Kyle K., 621 North B Street, Arkansas City, Kansas 
56A-2 

‘rawford, Lewis A., 111 Encinal Drive, Red Bluff, California 
0A-1 

Yrawford, Lyle D., 407 Alstair Street, Pasadena, Texas 22A-3 

— Peter W., 44 Calle El Haleon, Camarillo, California 
31A-2 

Srawford, R. H., c/o Mack Trucks, Incorporated, 1000 South 
Second Street, Plainfield, New Jersey 61M-4 

‘rawley, Wayne O., 434 Marietta, Chula Vista, California 78M-4 

‘reel, Joseph Sam, 1027 South Forty-second Street, Birmingham 


Brey ard, North Carolina 


, 74 Winding Way, West Orange, New Jersey 


Harrisburg, Pennsylvania 


Products, 100 Sylvan 


Januory—February, 1960 


5, Alabama 9M-4 

Creslein, William E., III, 836 Buttonwood Road, North Palm 
Beach, Florida 0A-3 

Cress, Richard H., 314 North Fourth Avenue, Arcadia, California 
78A-2 

Creveling, John H., Jr., 1200 Settle Avenue, San Jose 25, California 
37 A-1 

Crider, John M., 1804 Hartman, Louisville 5, Kentucky 18AF-3 

Crimmins, John P., 1103 Manchester Drive, South Bend 15, In- 
diana 0M-3 

Cripe, Grayston M., General Electric Company, Building 26-2, 
1635 Broadway, Fort Wayne, Indiana 34M-3 

Criss, Hubert O., 1008 Ray Avenue, Maryville, Tennessee 11A-2 

Crock, Frank P., 3030 South Colorado Boulevard, Denver 22, 
Colorado 32M-3 

Crocker, Angus M., 1052 Greenwood Drive, Menlo Park, Cali- 
fornia 37M-4 

Croft, Frank W., Seaboard, North Carolina 66A-1 

Croft, Luther G., Port Tobacco, Maryland 14A-2 

Cronin, R. B., 912 Thirty-fourth Street, Moline, Illinois 46A-2 

Crooke, James S., USOM, APO 271, American Embassy, New York, 
New York 5A-2 

Crooks, Earl P., 7210 Glades, St. Louis 17, Missouri 16A-2 

Crosby, Willis James, 734 Live Oak Avenue, Apartment 8, Menlo 

Park, California 37A-1 

Cross, Robert, 12 North Fairview Avenue, Allentown, Pennsylvania 
77 A-2 

Cross, Ronald L., 2504 West Locust, Davenport, Iowa 46A-2 

Crosskill, Jack F., 39 School Street, Lisbon Falls, Maine 0A-1 

Crossley, John F., 10559 Brotman Avenue, Arlington, California 
78A-2 

Crosswhite, Charles L., 930 Fairview Drive, Bethany, Oklahoma 
57AF-4 

Crouch, Ralph P., Joseph E. Seagram and Sons, Incorporated, 375 
Park Avenue, New York 22, New York 5M-4 

Crouch, Ray M., 3244 Douglass, Garland, Texas 10M-3 

Crouse, Homer L., 714 Apple Tree Lane, Deerfield, Illinois 
25M-4 

Crow, E. T., 29018 Wolf Road, Bay Village, Ohio 7M-4 

Crow, John T., 98 Westmont Avenue, Elmira, New York 48M-3 

Crowder, William L., 3417 West First Street, Winston-Salem, 
North Carolina 21A-2 

Crownover, Lewis S., Republic Steel Corporation, Room 410, 
Market Street, Youngstown 1, Ohio 24M-3 

Croysdale, W. E., 21026 Fairmount Boulevard, Shaker Heights 
18, Ohio 7M-4 

Crum, Glenn R., 312 Maryland Avenue, Erie 2, Pennsylvania 
51A-2 

Crumpler, Edwin Lowell, 13 Taylor Street, Berryville, Virginia 
0A-1 

Crutchfield, James H., 152 Christian Avenue, Roanoke, Virginia 
81A-1 

Cubbedge, Robert A., 3301 East Lincolnshire, Toledo 6, Ohio 
36M-4 

Cuddigan, Robert W., 3354 West. Washington, Englewood, Colo- 
rado 32M-3 

Cullen, Arthur T., 801 Wimbleton Drive, Raleigh, North Carolina 
66A-1 

Culp, Charles E., 7117 Booth Place, Ft. Worth 18, Texas 10A-1 

Culver, Harold D., 6334 Orinoco, Indianapolis 27, Indiana 65A-2 

Cummings, Donald F., c/o Wilson Plastics, Temple, Texas 0A-1 

Cummings, E. William, Supervisor, Methods Engineering, Saginaw 
Steering Gear Division, GMC, 3900 Holland Road, Saginaw, 
Michigan 98M-4 

Cummings, Robert Jay, 1507 Spaulding Road, Magnolia Park, 
Savannah, Georgia 26M-3 

Cunningham, Edward L., 207 North Boyd, Sapulpa, Oklahoma 
15A-3 

Cunningham, William D., 3481 Palmyra Road, 8.W., 
Ohio 24A-1 

Cupp, Frank M., 8310 East Orme, Wichita 18, Kansas 56A-2 

Curlee, Walter E., H. C. Smith Oil Tool Company, P.O. Box 
431, Compton, California 78A-2 

Curley, Robert G., Consolidated Freightways, Incorporated, 431 
Burgess Drive, Menlo Park, California 37A-1 


Warren, 
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Current, Kenneth A., 925 South Ninth Street, San Jose 12, Cali- 
fornia 37A-l 

Curry, John C., Jr., 211 Lawyers Building, Greenville, South 
Carolina O0A-1 

Curson, Harold R., P.O. Box 166, Louisville 18, Kentucky 18A-3 

Curtis, Charles F., Jr., 3220 Avenue E., Apartment D, Ensley, 
Birmingham, Alabama 9A-2 

Curtis, Clyde F., 24 Hobart Avenue, Short Hills, New Jersey 
61M-4 

Curtis, George L., Mason and Hanger-Silas Mason Company, 
Incorporated, Pantex Ordnance Plant, P.O. Box 647, Amarillo, 
Texas O0AF-3 

Curtis, Joseph M., 17472 Norton Avenue, Lakewood 7, Ohio 
7M-4 

Curtis, Robert H., 510 West Broadway, Goldendale, Washington 
0A-1 

Cusack, Francis J., 
30A-2 

Cushing, John W., Eastman Kodak Company, Kodak Park Works, 
Rochester 4, New York 44M-4 

Cushman, Lee H., Jr., 1306 Woodland Street, Tullahoma, Tennes- 
see 64M-3 

Cutler, Byron, Independent Perforators, Incorporated, P.O. Box 
128, Stillwater, Oklahoma 57AF-4 

Cuturilo, George M., 2156 Eighth Street, Akron 14, Ohio 52M-4 

Cyr, Arthur R., Frankford Arsenal, Philadelphia 37, Pennsylvania 
31M-4 

Czajkowski, Theodore S., 9 Jarvis Avenue, Syosset, Long Island, 
New York 86A-2 

Czarnecki, John R., 1498 Hertel Avenue, Buffalo 16, New York 
19 A-1 

Czartoski, Bernard Z., 3078 Kent Road, Stow, Ohio 


10 Woerd Avenue, Waltham, Massachusetts 


52A-2 


Dabbs, James E., 930 Richland Drive, Memphis 16, Tennessee 
28A-2 

Dabroski, Donald L., 1425 Hawthorne Street, Pittsburgh 1, Penn- 
sylvania 3A-1 

Dabrowski, Richard A., 95 Main Street, Concord, Massachusetts 
30A-2 

D’Acosta, Emil E., 
]0A-3 

DaGue, Richard E., lowa Ordnance Plant, P.O. Box 561, House 
#185-11, Burlington, Iowa (OAF-3 

Dahin, John B., P.O. Box 1151, Macon, Georgia 55A-1 

Dahlhaus, Frank J.. Ordnance Management Engineering Training 
Agency, Rock Island Arsenal (Cost Center 1600), Rock Island, 
Illinois 46A-2 

Daiss, Leonard H., 1142 McKinley Avenue, Oakland 10, California 
12AF-3 

Dalen, M. Edward, 4130 Arden Way, Sacramento, California 
43M-4 

Dall, David G., 
54M-4 

Dallas, John J., 1055 W 
79A-4 

Dalphy, James G., 
fornia 23A-] 

Daly, John J., 18 Maine Avenue, Somerville 45, Massachusetts 
30A-2 

Dambaugh, William E., 
23A-1 

Dame, Richard G., 719 Club Lane, Kirkwood 22, Missouri J6M-4 

D’Amelio, Anthony D., 209 Balsam Road, Hendersonville, North 
Carolina 83A-2 

Damroth, Michael, 465 Colfax Road, Havertown, Pennsylvania 
31A-4 

Danahy, Raymond John, Republic Steel Corporation, 1175 South 
Park Avenue, P.O. Box 1000, Buffalo, New York 49M-3 

Dandalides, John P., March Electric Company, 725 Water Street, 
Cambridge, Ohio 52A-2 

Danek, James V., 413 Callan Avenue, Evanston, Illinois 25M-4 

Danford, D. H., 230 South West Thirtieth Avenue, Miami 35, 
Florida 40A-3 

Dangler, Edward, 1214 Manchester Street, National City, Cali- 
fornia 29A-1 


3350 Creston Road, Ft. Worth 15, 


Texas 


315 James Boulevard, Signal Mountain, Tennessee 
Belvedere Circle, Mobile, Alabama 
3341 Stewart Avenue, Los Angeles 66, Cali- 


2334 Clark Avenue, Venice, California 
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Daniel, Anthony M., 901 Shares Crest Road, Birmingham 9, Ala- 
bama 9A-2 

Daniel, Truman L., 9003 Matthew Avenue, N.E., Albuquerque, 
New Mexico 59A-1 

Daniels, George M., 34 Second Avenue, Auburn, New York 0M-3 

Daniels, Jerry G., 3730 Nautilus Avenue, Brooklyn 24, New York 
5M-4 

Daniels, W. Drexel, 301 Gilmour Court, Apartment 201, Rich- 
mond 21, Virginia (A-1 

Danielson, Donald E., 1548 Shelley Drive, Dayton 6, Ohio 2A-2 

Dantzler, Lorenzo N., c/o Mrs. W. M. Duncan, Inverness, Missis- 
sippi O0A-1 

Dar, H. L., Industrial Engineering Department, TISCO, Jams- 
hedpur-l, India 4A-S 

D’Arcangelo, Edward J., Corning Glass Works, Walnut Street, 
Corning, New York 48A-l 

Dardwin, Louis J., 1581 Wittekind Terrace, Cincinnati 24, Ohio 
8M-4 

Dargan, William E., Staff Industrial Engineer, Aleoa, Aleoa Build- 
ing, Pittsburgh 19, Pennsylvania 3M-3 

Darling, Robert E., 6218 Oak Creek Way, Citrus Heights, Cali- 
fornia 43A-2 

Darmody, James E., 509 Samson Street, Redwood City, California 
37A-1 

Darpino, Roy W., 1216 Front Street, Vestal, New York 96A-1 

Darragh, Ralph V., 1205 Concord Avenue, N.E., Massillon, Ohio 
19M-3 

Darsow, Donovan W., 512 Newcomer Street, Richland, Washing- 
ton OA-1 

Daugh, Harry C., 53 Rutherford Place, Montvale, New Jersey 
61M-4 

Daugherty, Lynn D., 8 Chauncy Street, South Weymouth, Massa- 
chusetts 30A-2 

Daughtrey, Lyman C., Jr., National Carbon Company, 1501 West 
State, Fremont, Ohio 36A-2 

Daum, Harold C., 628 South Prince, Princeton, Indiana S%8AF-4 

Daum, Paul J., 48 Avon Road, Berkeley 7, California 12M-4 

Davey, John, Jones and Laughlin Steel Corporation, 3341 Jen- 
nings Road, Cleveland 1, Ohio 7M-4 

David, Webster, 404 West Twenty-second Street, Wilmington 2, 
Delaware 100A-1 

Davidson, Edward S., 6352 Eastwood Street, Philadelphia 49, 
Pennsylvania 31A-2 

Davidson, Harold O., Jr., 13 Oxford Street, Chevy Chase, Mary- 
land 14M-4 

Davidson, James §., 
Maryland 14A-2 

Davidson, James T., 18203 Highland Drive, Maple Heights, Ohio 
7A-2 

Davidson, John H., 611 Park Building, Portland 5, Oregon 67M-3 

Davidson, Milton, Schermerhorn Drive, Ball Pond, RFD #4, 
Danbury, Connecticut 8&2A-2 

Davidson, Paul J., 5435 Argall Crescent, Norfolk 8, 
99A-4 

Davies, Charles E., 209 Augusta Drive, North Syracuse, New 
York 13M-4 

Davies, Ralph R., 2618 Garcia, N.E., Albuquerque, New Mexico 
59A-1 

Davies, Walter .G., Jr., 
Tennessee 54A-2 

Davine, John P., 7309 Shisler Street, Philadelphia 11, Pennsyl- 
vania 31A-2 

Davis, Allan H., 18282 Kalvin Drive, Berea, Ohio 7AF-4 

Davis, Andrew J., Western-Electric Company, Lexington Road, 
Winston-Salem, North Carolina 21A-2 

Davis, Bill G., RF.D. #1, Mill Spring Addition, Godfrey, Illi- 
nois 16A-2 

Davis, Byron E., 257 Hayes Avenue, N.E., Massillon, Ohio 19M-3 

Davis, Charles F., 1740 West First Avenue, Columbus 12, Ohio 
1A-2 

Davis, Charles H., 369 River Road, Bogota, New Jersey 6/A-2 

Davis, Charles 8., 1010 Deckner Avenue, S.W., Atlanta, Georgia 
6A-2 

Davis, Clayton L., Jr., 5456 A Lowe Street, Van Voorbis Manor, 
Ft. Knox, Kentucky 0A-1 


7408 Ridgewood Avenue, Chevy Chase, 


Virginia 


140 Pallisades Drive, Signal Mountain, 
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Davis, David, II, 25 Poland Manor, Poland, Ohio 24A-1 

Davis, Donald J., 4310 Miami Street, South Bend 14, 
0A-3 

Davis, Donald L., 
50A-2 

Davis, Durwood H., 

Davis, Ford R 

Davis. Gene C 
lina 21A-2 

Davis, George E., Jr 


Indiana 
2493 East 4340 South, Salt Lake City 17, Utah 
426 Phillips, Seaford 


1225 Detroit Street, 
. 165 Salisbury Street 


Delaware (0A-I 
Napoleon, Ohio 36A-2 
Kernersville, North Caro- 


Edgar, Florida 27A-4 

Davis, George G., 4205 Rosedale Road, Middletown, Ohio 0M-3 

Davis, George Q., 31 Ames Street, Massachusetts 
30M-4 

Davis, Harry L., 
14M-4 

Davis, Hubert V., J 
6A-2 

Davis, James H., Aluminum Company of America, 
ing, Pittsburgh 19, Pennsylvania 3M-3 

Davis, John, 1975 Titus Avenue, Rochester 2 

Davis, John D., Manufacturing Planner, 
tion, tag hag ‘H” Stree 

Davis, John 
York 9% A 1 

Davis, John , 454 F street Ogden, Utah 50M-4 

Davis, John Hi, 34 - uirfield Street, Boston, Massachusetts 30A-2 

Davis, Joseph Iryl, Champion De 
Main street, a adville, Pennsylvania 

Davis, Lawson C., c/o J. C. Vaughn, 
6A-2 

Davis, Lester A., 1307 West Tate, 

Davis, Lloyd H.., 188 Boyd's Drive Marietta, Georgia 6A-2 

Davis, Louie H, 2900 North West Ninth Street, Miami 35, 
Florida 40A-3 

Davis, Louis E., Industrial Engineering Department, 
of California, Berkeley 4, California 12M-4 

Davis, Perry V., 844 Madeira rive, SE 
Mexico 59A-1 

Davis, Reeves K, R.R. 3, Fait 
ina 83 A-: 

Davis, Ri hard ( Freeport Road R.D. 2 Nort he ist 
51 A-2 

Davis, Richard S., 2328 St. Mark’s Way, 
lornia 

Davis, Robert G., 4215 est Sixty-second, Los Angeles 43, Cali- 
fornia 23AF-3 

Davis, Robert H., Jr., 167 otswold Drive, N-E., 
Georgia 6A-2 

Davis, Sidney, 1135 Anderso venur gronx 52, New York 
5A-2 

Davis, Theodore James, Continental Can Company, Incorporated, 
P.O. Box 324, New Orleans 9, Louisiana 74M-4 

Davis, Thomas W . 909 | Street, B North 


s,eaufort 


Cambridge, 
136 Southwood Lane, Rochester 18, New York 
r., 98 Roswell Court, N.E., Atlanta 5, Georgia 
Aleoa Build- 
2, New York 44A-4 
Rohr Aircraft Corpora- 
t, Chula Vista, California 29A-1 

IBM Corporation, North Street, Endicott, New 


Arment Tool Company, South 
51M-4 
Powder Springs, Georgia 


Kokomo, Indiana 35AF-4 


University 
Albuquerque, New 
t Road, Candler, North Caro- 
, Pennsylvania 


Sacramento 21, Cali- 


Atlanta 19, 


Carolina 


Texas 10A-3 
Texas , 0A-1 
Falls Church, Virginia 


} Sky Arlington, 
‘ommy M., 305 Third Street, Phillips, 
Davis, Walter G., 200 South West Street 
14A-2 
Davis, William F., 340 Watson Avenue 
61A-2 
Davis, William 
Davis, 
61A-4 
Davis, 
6A-2 
Davison, David J., Lafayette College, De 
Engineering, Easton 
Davison, David P., Sr 999 Stage 
Arkansas 8&4A-] 
Davison, John E., 740 Skyline Drive, 
71A-2 


Davisson, 


, Lyndhurst, New Jersey 


R., 28 Warwick Road, Watertown 72, Massachu- 


Clark Place, Orange, New Jersey 


wood Drive, Atlanta 19, Georgia 
partment of Industrial 
Pennsylvania 77A-2 

Coach Road, Little Rock, 


Lancaster, Pennsylvania 
John H., 2695 Fairfax, Denver 7, Colorado 32A-1 
Dawes, Edmond §., 204 Edgewood Avenue, Brookhaven, Pennsyl- 
Vania 31A-2 


January-February, 1960 


de Hamel, Henry B., 


Dawson, Harold W., Middletown Road, R.D. #1, New 
town, Ohio 24M-3 

Dawson, John Frederick, Box 5524, State College Station, Raleigh, 
North Carolina 66M-3 

Day, Grant A., 725 Grizzly Peak Boulevard, Berkeley 8, California 
12M-4 

Daybre, Joseph A., 2125 
37 A-1 

Dayhuff, Fred J., 39 Indian Trail, Crown Point, Indiana 53M-3 

Dea, Hany S., 3000 Frisby Street, Baltimore 18, Maryland 42A-2 

Deacon, Oren K., Willys Motors, Room 452, 940 North Cove 
Boulevard, Toledo 12, Ohio 36A-2 

Deal, Billy E., 1377 West Riviera Drive, Mobile, 

Deal, Robert B., 946 Curran Avenue, 
16A-2 

Deal, Walter J., 

Dean, Hugh M., 
homa 57A-2 

Ye Angelis, F. V., 1266 Alameda dellas Pulgas, Redwood City, 
California 37M-4 

Deaton, James R., 9112 Carlisle Avenue, Baltimore 
42M-4 

DeBlois, John M., 
74A-2 

Debnam, Edward D., J. P. Stevens and Company, Incorporated, 
P.O. Box 360, Rockingham, North Carolina 66A-1 

DeBruler, Robert Joseph, Thompson Products, Incorporated, 23555 
Euclid Avenue, Euclid 17, Ohio 7M-4 

DeCamp, James E., 6603 East Lafayette Boulevard, Scottsdale, 
Arizona 70A-2 

DeCastro, Alfred J., Raytheon Manufacturing Company, 465 
Centre Street, Quincy 69, Massachusetts 30M-4 

Decker, W. C., PMR, Navy 990, c/o FPO, San Francisco, Cali- 
fornia 23A-1 

DeClue, Vincent C., 47 Little Creek Drive, Rochester 16, New 
York 44A-2 

DeCoveny, Emanuel, 2241 Plumb First Street, 
York 5AF-4 

Dee, Anthony John, United Air Lines, 5959 South Cicero Avenue, 
Chicago 38, Illinois 25M-4 

Deegan, J. Wayne, Engineering Building, 
Iowa, Iowa City, Iowa 46M-4 

Deem, Richard E., Standards Administrator, American Ma- 
chine and Metals, Incorporated, Sellersville, Pennsylvania 
77M-4 
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42A-2 

Dunham, John D., 528 West Charles, Bucyrus, Ohio OA-1 

Dunham, Paul H., 9246 Briar Drive, Kent, Ohio 52A-2 

Dunick, Donald M., 2045 Gracia Street, N.E., Albuquerque, New 
Mexico S59A-1 

Dunkle, Bernard E., Industrial Engineering Department, Clemson 
College, Clemson, South Carolina (0A-/] 

Dunlap, Clarence M., Jr., 1267 Pine Bluff Road, Winston-Salem, 
North Carolina 21M-4 

Dunlap, David L., 7505 Martin Way, Olympia, Washington 
20M-4 

Dunlap, Harold G., H. P. Hood and Sons, 56 Roland Street, 
Charlestown 29, Massachusetts 30M-4 

Dunlap, Kenneth W., 2900 Sixty-third Avenue, North, Minneapolis 
15, Minnesota 38M-4 

Dunmire, Paul G., 4427 Fair Avenue, 
12M-4 

Dunn, Charles E., Jr.. 1706 Myrick Road, Tallahassee, 
0A-1 

Dunn, Charles E., Crestview Drive, N.W., R.R. 2, Cleveland, 
Tennessee 54A-2 

Dunn, Francis , 125 Chatillon Road, Rome, Georgia 93M-4 

Dunn, James R., 3934 Mary Ellen Avenue, North Hollywood, 
California 23A-] 

Dunn, John R., Winding Hill Heights, M.R., Mechanicsburg, 
Pennsylvania 72A-2 

Dunn, Roy M., 2512 Twenty-second Avenue, 
16M-4 

Dunne, John J., John Deere Plow Works, Moline, Illinois 46A-2 

Dunne, John P., 3327 West Sixty-first Place, Chicago 29, Illinois 
25M-4 

Dunne, Peter F 
12AF-3 

Dunne, Philip R., CENCO, 1700 West Irving Park Road, Chicago 
13, Illinois 25A-1 

Duntley, John M., 62 Meadowlark Drive, 
S0A-4 

Dupille, Russell H., P.O. Box 1136, Hickory, North Carolina 0M-3 

DuPlessis, Bernard L., Jr., Box 5-L Pierport Road, Richmond 25, 
Virginia (A-! 

DuPont, William W., Circle Drive, Bath, New York 48A-] 

DuQuesnay, Paul E., Jr., Schlumberger Well Surveying Corpora- 
tion, 5000 Gulf Freeway, Houston, Texas 22AF-3 

Duratti, Alfred J., Jr., 82 Norfolk Avenue, Swampscott, Massa- 
chusetts 30A-2 

Durham, Henry F., 135 Dutcher, Hopedale, Massachusetts 30M-4 

Durham, J. Delmont, Industrial Engineer, Sheffield Division, 
Armco Steel Corporation, 7100 Kansas City 25, 
Missouri 92M-4 

Durling, Roger Glenn, 2799 Plantation Drive, East Point, Georgia 
6M-4 


Jr ‘ 1747 Moores Mill Road, N W., Atlanta 


Oakland 19, California 


Florida 


tock Island, Illinois 


, 25866 Bryn Mawr Avenue, Hayward, California 


Springfield, Illinois 


Robe rts, 


January-February, 1960 


Durst, Sterling H., 5523 Westhall, Louisville 14, Kentucky 18M-3 

Dushan, Robert, 10 Newman Road, Malden, Massachusetts 
30M-4 

Dussling, Erie H., Westinghouse Education Center, Ardmore at 
Brinton, Pittsburgh 21, Pennsylvania 3A-1 

Dutoit, Frank J., 243 Lennox, West End, New Jersey 61M-4 

Dutton, Edward David, International Business Machines, Don 
Mills Road, Toronto, Ontario, Canada 87M-3 

Dutton, Richard L., P.O. Box 66186, Los Angeles 66, California 
23A-1 

Dutton, Robert P., Sr., 2651 Union Avenue, Pennsauken, New 
Jersey 31A-4 

Duttweiler, Harold Frederick, 841 Valley Drive, Syracuse 7, New 
York 13M-4 

Duty, Clifton O., 3409A Littlebrandt Drive, Fort McClellan, 
Alabama (OA-3 

DuVall, Richard A., Arkansas Industrial Development Commis- 
sion, 205 State Capitol Building, Little Rock, Arkansas &4M-3 

Duzyk, Edward F., 104 North Lee, New Castle, Pennsylvania 
24AF-3 

Dwornik, Donald A., 1115 Lincoln. Avenue, Peru, Illinois 80A-2 

Dwyer, Joseph 8., 1846 Polk Way, Stockton 4, California 43M-4 

Dwyer, Thomas E., 10126 Kittrell Street, Houston 17, Texas 
22A-1 

Dyer, Allen Clayton, Baker Oil Tools, Incorporated, P.O. Box 
2274, Terminal Annex, Los Angeles 54, California 23M-4 

Dyke, Howard A., 79 Saunders Street, Lawrence, Massachusetts 
62A-2 

Dykes, William E., 110 Normandy Drive, Marietta, Georgia 
6M-4 


Sades, Hobart W., 353 North Collingwood Avenue, Syracuse 6, 
New York 13M-4 

‘ady, Karl E., 503 Ransome Road, Cleveland 24, Ohio 7M-4 

Sager, Robert F., Aluminum Company of America, Box 500, 
Lafayette, Indiana 35M-4 

Saker, Howard K., 229 Northwest Ninth Avenue, Homestead, 
Florida 40A-1 

<arl, Trueman L., 895 North Main, Bountiful, Utah 50AF-4 

‘arle, Samuel W., 30 Glen Road, Greenwich, Connecticut 5M-4 

‘arly, Gerald O., Union Carbide Chemicals Company, Building 
82-8, South Charleston, West Virginia 58A-2 

‘ason, Clinton N., 1923 Tarrant Court, Dallas 8, Texas 10A-1 

‘ason, John §., 117 Chatillon Road, Rome, Georgia 93A-2 

“ast, Woodrow D., 5435 Wolfe Drive, Pittsburgh 36, Pennsylvania 
3M-3 

Zasterday, James L., P.O. Box 957, Louisville 1, Kentucky 18AF-3 

Sastman, Robert J., 610 West Academy, Searcy, Arkansas 84M-3 

Sastman, Robert M., 128 St. Christopher, Columbia, Missouri 
16M-4 

‘aston, John A., The Singer Manufacturing Company, 149 Broad- 
way, New York 6, New York 5A-2 

Saton, F. Wendell, 713 Dale Avenue, Willard, Ohio (0A-3 

“aton, James H., Jr., 28231A 6900th Security Wing, APO 757, 
New York, New York 0M-3 

<aton, Marvin A., 7655 Folk, Maplewood 17, Missouri 16A-2 

Saton, Paul T., 1451 Citadel Drive, Atlanta 5, Georgia 6M-4 

‘aton, Paul V., Jr., 1214 Londeree Avenue, South Charleston, 
West Virginia 58A-2 

Eaton, Robert Allen, Methods and Time Study Engineering, 
Signal Manufacturing Company, 47 Congress Street, Salem, 
Massachusetts 30AF-4 

Ebeling, Charles W., 3519 Brookdale Boulevard, Castro Valley, 
California 12A-2 

Ebell, Edgar, 1570 Oak Avenue, Evanston, Illinois 25M-4 

Eble, Henri F., 2486 Shattuck Avenue, Apartment #5, Berkeley 4, 
California 12A-2 

Eby, Michael L., 6 Blue Grass Court, Huntington, New York 
5M-4 

Echt, Gilbert, 929 South Serrano Avenue, Apartment 105, Los 
Angeles 6, California 23M-4 

Eckert, Don C., 2595 Riverway Road, Cuyahoga Falls, Ohio 
52A-2 

Eckman, A. Hanford, Huntsville, Dallas, Pennsylvania (0AF-3 

Eckman, Newell M., 2042 Lincoln Highway, East, Lancaster, 
Pennsylvania 71A-2 
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Eckstine, William C., General Depot, USA, Attn: Chief, M &8 
Br., Mgmt. Ass. Div., Columbus 15, Ohio 1A-2 

Eddins, Billy J., 816 Russell Lane, Hurst, Texas 10A-1 

Edelen, William M., 242 North Purdue, Oak Ridge, Tennessee 
11A-2 

Edelman, George F., 
77A-2 

Edgar, Gordon K., 4934 East Brill Street, Phoenix, Arizona 70A-2 

Edgar, Kenneth K., 24 West Prentiss Avenue, Greenville, South 
Carolina 0M-3 

Edgar, William, 11 Elmwood Avenue, Waltham 54, Massachusetts 
30M -4 

Edge, Harold L., 609 Byrne, Houston 9, Texas 22A-1 

Edgecumbe, Robert H., 642 South Sycamore, Los Angeles 36, 
California 23M-4 

Edick, Richard S., Staff Industrial Engineer, Bausch and Lomb 
Optical Company, 635 St. Paul Street, Rochester 2, New York 
44M -4 

Edlis, Herbert S., 707 Jefferson Street, N.E., Washington 11, 
District of Columbia 14M-4 

Edmonds, Orval M., Asbestos Manufacturing Company, Sabine 
Street, Huntington, Indiana 34M-3 

Edmonds, Robert M., 817 North Palmetto Drive, Ontario, Cali- 
fornia 78A-2 

Edmonds, Robert M., Granite City Steel Company, Granite City, 
Illinois 16M-4 

Edous, John R., Box 682, San Diego 1, California 29A-3 


1849 Hoy Terrace, Easton, Pennsylvania 


Edson, Mark §., Jr., 1656 Garnet Lane, Concord, California 12A-2 
Edwards, Clarence E., 4333 Saylor Street, Dayton 16, Ohio 2A-2 
Edwards, Jack J., 618 West Jefferson Street, New Carlisle, Ohio 


2A-2 

Edwards, Jerome M., 5309 La Vesta, Fountain City, Tennessee 
11A-2 

Edwards, Jerry R., 67 East Columbia Street, Hilliards, Ohio 
1A-2 

Edwards, Paul M., Paul Edwards and Associates, 2006 First Na- 
tional Bank Building, Pittsburgh 22, Pennsylvania 3M-3 

Edwards, Richard E., 3916 Greenfield Road, Uniontown, Ohio 
52AF-4 

Edwards, Robert C., Bausch and Lomb Optical Company, 635 
St. Paul Street, Rochester 2, New York 44M-4 

Egan, Leo W., c/o Prod. Engr. Fact. Mezz “C,” Pratt and Whitney 
Aireraft Division, East Hartford 8, Connecticut 75A-2 

Egan, William N., 424 Fifth Street, N.W., Washington 1, District 
of Columbia 14M-4 

Egger, Bernard E., 362 East Beaumont Road, Columbus 14, Ohio 
1M-4 

Egger, Harold N., Dixie Wax Paper Company, P.O. Box 5116, 
Dallas 22, Texas J0A-1 

Eggimann, Ervon J. H., 456 Birch Place, Westfield, New Jersey 
61A-2 

Eggleston, Gilbert C., Johns-Manville Corporation, 22 East 
Fortieth Street, New York 16, New York 5M-4 

Egland, Vernon C., 330 Twenty-third Street, Apartment 4, Bet- 
tendorf, Iowa 46A-2 

Egli, Richard A., 6800 Grant Avenue, Cleveland 5, Ohio 7AF-4 

Ehlers, George J., 1003 Willow Street, Sumner, Washington 20A-2 

Ehlers, Jack K., 245 Hamilton Avenue, Mountain View, Cali- 
fornia 37A-l 

Ehrlich, Edward C., 103 B, West Court Road, Aberdeen, Maryland 
42A-2 

Eichelberger, Eli, APO 259, New York, New York, United States 
of America Ordnance Depot, Fontenet, France (A-1 

Eidsvoog, Alf, 3848 Twenty-seventh Avenue, South, Minneapolis 6, 
Minnesota 38A-2 

Einbinder, David, 144-39 Sixty-eighth Drive, Flushing, New York 
5A-2 

Fitel, Charles H., Jr., 1304 Crossbrook Place, Savannah, Georgia 
26A-1 

Ekey, David C., Professor of Industrial Engineering, Georgia 
Institute of Technology, Atlanta 13, Georgia 6M-4 

Elbert, Edward J., International Business Machines Corporation, 
Department 740, Kingston, New York 76A-2 

Elderkin, Richard F., 291 Hedgegarth Drive, Rochester 17, New 
York 44A-2 


ay 
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Eldridge, Charles D., 3317 Linnet Road, Louisville 13, Kentucky 
18M-3 

Eldridge, James M., 6908 Dahlia Drive, Little Rock, Arkansas 
84A-1 

Elek, Joseph M., 4718 Dove Creek Way, Dallas 32, Texas 10A-3 

Elfstrum, William D., 1032 Remington Drive, Apartment 9, 
Building 7, Sunnyvale, California 37A-1 

Eliason, Richard D., 44 Pine Street, Plainview, Long Island, New 
York 86M-4 

Elick, Joseph E., 445 Standish Avenue, N.W., Massillon, Ohio 
19A-1 

Ellefson, Keith Edward, Thompson, Iowa OQA-1 

Ellenson, Arnold J., 119 Rhode Avenue, Merrick, New York 5M-4 

Eller, David R., H. & 8. Co., Det. Ist FS.R., Marine Corps Base, 
Twenty-nine Palms, California 78A-2 

Ellermeier, Joel D., NSCS Company A, Athens, Georgia 0A-/ 

Elliott, B. J.. American Cast Iron Pipe, P.O. Box 2603, Birming- 
ham 2, Alabama 9A-2 

Elliott, Donald E., 8445 Phlox Drive, Buena Park, California 
23M-4 

Elliott, Jack L., 23 Ivy Drive, Little Rock, Arkansas 84AF-3 

Elliott, Joseph M., 708 South Arlington Mill Drive, Apartment 3, 
Arlington, Virginia 14A-2 

Elliott, William L., 37 Apple Tree Lane, Holden, Massachusetts 
68A-2 

Ellis, Dan K., 1629 Moyle, Augusta, Kansas 56A-2 

Ellis, James T., 1017 Westover Avenue, Norfolk 7, 
99M-4 

Ellis, Leslie M., Manager Industrial Engineering Department, 
Dunlop Tires and Rubber Corporation, P.O. Box 2011, Buffalo 
5, New York 49M-3 

Ellis, William D., 3207 Lake Drive, Evansville 11, Indiana 88&M-4 

Elrod, John T., University of Houston, Industrial Engineering 
Department, Houston 4, Texas 22M-4 

Elsner, Ralph W., 2915 East Chestnut Street, Evansville 14, In- 
diana 88A-2 

Elswood, Robert G., 1205 Alameda, Apartment 12, Belmont, Cali- 
fornia 37AF-3 

Elting, James A., Route #2, Box 191, Tacoma, Washington 
20A-2 

Elward, Edward D., 228 Hartfield Street, Jackson, Mississippi 
0A-1 

Emanuel, William A., 2504 State Road, Cuyahoga Falls, Ohio 
52A-2 

Embick, Byron L., General Electric Company, 1701 College, Fort 
Wayne, Indina 34M-3 

Emens, Henry P., P.O. Box 462, Daingerfield, Texas 60A-2 

Emerick, Paul W., Transicold Corporation, 3211 South Hooper 
Avenue, Los Angeles, California 23M-4 

Emerson, C. Gordon, International Nickel Company, Huntington 
17, West Virginia 58A-2 

Emerson, Howard P., Industrial Engineering Department, 220 
Perkins Hall, University of Tennessee, Knoxville 4, Tennessee 
11M-4 

Emerson, Jackson, 2645 Merry Lane, N.E., Atlanta 6, Georgia 
6A-2 

Emerson, James F., 911 Reilly Road, Wyoming 15, Ohio &M-4 

Emery, James C., Western Electric Corporation, Hdq. Prod. & 
Inv. Cnt. Dept., 3 Gateway Center, 17-E, Pittsburgh 22, Penn- 
sylvania 3AF-3 

Emery, Ronald R., 1055 Woodbine Way, San Jose 28, California 
37 A-1 

Emerzian, A. D. Joseph, Industrial Administration, University of 
Connecticut, Storrs, Connecticut 75M-4 

Emes, Robert C., 5371 Quincy Street, Apartment #2, Hyattsville, 
Maryland 14AF-4 

Emigh, Carl E., Star Route, Titusville, Pennsylvania 51A-2 

Emma, Charles K., 530 East Ninetieth Street, New York 28, New 
York 5A-2 

Emmert, Wilbur L., International Nickel Company, Huntington, 
West Virginia 58M-4 

Emmons, Phillips C., 1329 Washington Boulevard, Huntington 1, 
West Virginia 58A-2 

Enders, Harold O., 952 Watson Avenue, Winston-Salem, North 
Carolina 21M-4 


Virginia 
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Engber, Sanford D., 927 McKnight Road, St. Louis 32, Missouri 
16A-2 

Engel, Carl F., 2347 New Holland Pike, Lancaster, Pennsylvania 
71A-2 

Engelman, Ralph C., 5022 Twenty-first Avenue, N.E., Seattle 5, 
Washington 20AF-3 

Engelmann, Sylvester A., 5216 South Anthony Boulevard, Fort 
Wayne, Indiana 34A-1 

Engesser, William F., Oregon State College, Industrial Arts, Cor- 
vallis, Oregon 67M-3 

Engle, Ralph A., 12 Oak Brook Land, Merrick, New York 5M-4 

Engler, Charles H., 57 Sherwood Avenue, Madison, New Jersey 
61M-4 

English, A. William, Jr 
Rhode Island 0M-3 

English, Maurice A., 201 Falstaff Road, East Syracuse, New York 
13A-2 

English, Norman T., 18, Midwood Road, Tenafly, New Jersey 
5A-2 

Englund, Theodore J., 70 Eastwood Road, Shrewsbury, Massachu- 
setts 68M-3 

Engstrom, Harold, 105 Iden Avenue, Pelham, New York 5F-0 

Engstrom, Harry E., Industrial Engineering Department, Westclox, 
La Salle, Illinois 80A-2 

Engwall, Richard L., 4707 Locust Avenue, Glenview, Illinois 
25A-1 

Enell, John W., 165 Lake Drive 
New Jersey 61M-4 

Enright, James L., RR. #4, Dover, Pennsylvania 72AF-4 

Enterline, Jack W., 120 Landis Avenue, Millersville, Pennsylvania 
71A-2 

Entress, Joseph E., 1022 Ford Drive, Ferguson 35, Missouri 
16M-4 

Enyedy, Ralph F., RR. #2, Pine City, New York 48A-1 

Enzor, Thomas H., 6716 Tulip Hill Terrace, Washington 16, Dis- 
trict of Columbia 14A-2 

Eppley, Norwood Deane, Washington Gas Light Company, 1100 
H Street, N.W., Washington 5, District of Columbia 14M-4 

Erickson, John O., 8915 Mason Avenue, Morton Grove, Illinois 
25A-1 

Erickson, R. R., 4054 
12AF -3 

Errington, Roger E., 225 Washington Drive, New Hartford, New 
York 85A-2 

Ervin, Bernard E., 4965 Franlou Avenue, Dayton 32, Ohio 2A-2 

Ervin, Carlos B., Western Electric, Incorporated, Lexington Road, 
Department 247, Winston-Salem, North Carolina 21AF-4 

Erwin, Berryman Miller, Box 476, Alto, Texas 0A-1 

Esbenshade, Stanley B., 79 Blaine Avenue, Leola, Pennsylvania 
71A-2 

Esch, William E., 30 March Street, Bangor, Maine 0A-I 

Eschenbrenner, Henry W., 4717 Glenmere Road, North, Little 
Rock, Arkansas 84A-1 

Eschrich, F. J., Plant Chief Industrial Engineer, American Radi- 
ator and Standard Sanitary Corporation, 25 Rano Street, Buf- 
falo7, New York 49M-3 

Escolano, Ramou, Industrial Engineering Ch., Altos Hornos de 
Mexico, South America, Monclova, Coahuila, Mexico 0A-1 

Eskanos, Robert, 433 Mary Avenue, Apartment 45, Sunnyvale, 
California 37AF-3 

Eskenazi, Israe] L., 472 South White Station Road, Memphis 17, 
Tennessee 28A-4 

Eskew, Robert E., Georgia Institute of Technology, Atlanta 13, 
Georgia 6A-4 

Eskilson, Jack E., 1948 Brown Road, Overland 14, Missouri 16A-4 

Espeset, Robert M., 812 Avenue, East, Garland, Texas 10M-3 

Esposito, Salvatore, 113 Bryden Terrace, Hamden, Connecticut 
97A-2 

Estabrook, Lee C., 2102 Bragg Avenue, Apartment C, Mobile, 
Alabama 79A-2 

Estabrook, Sheldon P., Standard Oil Company of California, 11-C 
Camp, Taft, California 23M-4 

Estes, Carl B., Box 683, Moore, Oklahoma 57A-2 

Estes, Charles A., Industrial Engineer, Toledo Stamping and 


Wampum Trail, RD #3, Cumberland, 


, West, Packanack Lake, Wayne, 


Kimberly Place, Concord, California 


January-February, 1960 


Manufacturing Company, 99 Fearing Boulevard (Box 596), 
Toiedo 9, Ohio 36AF-4 

Estes, Jack J., Box 62, Courtney, Texas (A-1 

Etherington, Geoffrey, 657 Graig Woods Drive, Kirkwood 22, 
Missouri 16A-2 

Etkin, Sidney, 3215 Bainbridge Avenue, New York 67, New York 
5A-4 

Ettelstein, Morton S., 1729 Harvard Street, N.W., Washington, 
District of Columbia 14M-4 

Ettinger, Jacob M., Youngstown Sheet and Tube, 912 Salt Spring, 
Youngstown 1, Ohio 24M-3 

Eubanks, Joe T., Jr., 310 Oak Grove Road, Memphis 17, Tennessee 
28A-2 

Euler, Norman W., Arkla Air Conditioning Corporation, 810 East 
Franklin Street, Evansville 20, Indiana 8&8&M-4 

Euphrat, Stanley J., 521 North College, La Habra, California 
23A-1 

Evans, Benjamin O., Jr., 26 Woodcrest Avenue, Dayton 5, Ohio 
2M-4 

Evans, Donald Myrton, 62 Massasoit Avenue, Fairhaven, Massa- 
chusetts 30M-4 

Evans, Erman L., P.O. Box 554, Laplace, Louisiana 41AF-3 

Evans, John M., Rural Delivery 4, Lititz, Pennsylvania 71M-4 

Evans, Malcolm B., 4533 Wendover Lane, Charlotte, North Caro- 
lina 83A-2 

Evans, Steven W., 102 Brown Street, Baldwinsville, New York 
13M+4 

Evans, T. Blair, 821 Manhattan Avenue, Dayton 6, Ohio 2M-4 

Evans, William D., 4039 South One Hundred Sixtieth, Seattle 88, 
Washington 20M-4 

Even, Arthur D., 64 Amherst, Pleasant Ridge, Michigan 47M-4 

Everest, David H., Sr., United States Steel Corporation, Youngs- 
town 1, Ohio 24M-3 

Everett, Carleton S., 59 Helen Street, Binghamton, New York 
96A-1 

Everhart, Francis D., J. P. Stevens and Company, Incorporated, 
Hannah Pickett Plant, Drawer 360, Rockingham, North 
Carolina 66A-1 

Everitt, H. O., Jr., 116 Billups Avenue, Madison, Georgia 69A-2 

Evers, Kenneth W., 515 Northeast Eighteenth, Grand Prairie, 
Texas 10A-1 

Evers, William H., 347 Cornelia Street, Brooklyn 27, New York 
5A-2 

Eves, Walter G., 24 Le June Road, Agincourt, Ontario, Canada 
87M-3 ‘ 

Evis, Robert C., Canada Wire and Cable Company, Limited, 147 
Laird Drive, Leaside, Ontario, Canada 87A-1 

Ewell, Jeffery B., c/o Westinghouse Electric Corporation, P.O. 
Box 989, Lima, Ohio 1A-2 

Ewers, Arthur J., 55 East Fortieth Avenue, Apartment C, San 
Mateo, California 37A-1 

Ewick, Raymond E., 399 Gregory Lane, Pleasant Hill, California 
12A-2 

Ewing, Gordon R., R. R. Donnelley and Sons Company, 350 East 
Twenty-second Street, Chicago 16, Illinois 25M-4 

Ewing, William M., Jr., 415 East Eighteenth Street, Dover, Ohio 
19M-3 

Exum, Robert Y., c/o 7230th Support Squadron, APO 336, New 
York, New York 23A-1 

Eyermann, Louis M., 3602 Lexington Road, Louisville 7, Ken- 
tucky 18M-3 


Faaborg, Darwin L., 4220 Grand, Des Moines 12, Iowa 0A-I 

Faber, Edwin C., Western Printing and Lithograph, North Road, 
Poughkeepsie, New York 76A-2 

Fabrizio, Robert J., 921 Lawrence Drive, Emmaus, Pennsylvania 
77A-2 

Fabrycky, Wolter J., 1244 South Maxwell Drive, Fayetteville, 
Arkansas 84A-1 

Facchina, Dante D., 4112 Franconia Road, Alexandria, Virginia 
14A-2 

Fadavi, Morteza, 240 Guilford Road, Hoyt Lakes, Minnesota 
0A-1 

Fader, Seymour, 35 North Martindale, Ventnor, New Jersey (A-1 

Faegre, Jack O., 9729-A Formosa Circle, Dallas 20, Texas 10A-1 
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Faigle, Gerald B., Jr., 888 Winyah Avenue, Westfield, New Jersey 
61A-2 
Fairman, Robert L., 1421 Elizabeth, Perry, Georgia 
Fairservice, Thomas G., 322 Doyleson 
York 96A-1 
Falconer, Ralph, 263 Bewley Road, Haddonfield, New Jersey 
31M-4 
Falkner, Charles H., 8875 Sunset Avenue, Fair Oaks, California 
43A-2 
Fall, Horton B., 144 Rosewood Drive, Pittsburgh 35, Pennsylvania 
3M-3 
Faller, Edward J., 442 Eshleman Street, Highspire, Pennsylvania 
95M-4 
Famiglio, Joseph P., 3430 Franklin, New Orleans, Louisiana 74A-2 
Fanelli, Domenico, 24 Cook Avenue, Madison, New Jersey 61A-2 
Farfel, Martin I. 105 Ferguson Drive, Portsmouth, Virginia 
990 A-2 
Farian, Robert A., 35-27 Eighty-first Street, Jackson Heights 72, 
New York 5M-4 
Faris, Lary L., 2629 Fernview Court, Cincinnati 13, Ohio S8A-2 
Fariss, Donald R., Standard Cost, G.O., Weirton Steel Company, 
Weirton, West Virginia (0A-1 
Farkas, Richard P., West Virginia Pulp and Paper Company, 230 
Park Avenue, New York 17, New York 5A-4 
Farley, Leon C., 3824 North Drexel Street, Oklahoma City 12, 
Oklahoma 57AF-4 
Farmer, Chauncey G., 1331 Leheigh Court, Winston-Salem, North 
Carolina 21A-2 
Farmer, Fred F., Naval Administration Unit, Lake Mead Base, 
Las Vegas, Nevada (0A-I 
farnbacher, John M., 2515 Lynn Avenue, Dayton 6, Ohio 2M-4 
arner, William C., 109 Falls Street, Morganton, North Carolina 
OA-1 
‘arnham, Calvin H., 
0A-1 
“arnham, Orland A., 464 Springfield Street, R.F.D. #1, Wilbraham, 
Massachusetts 94M-4 
farnick, William R., 42 May Avenue, Naugatuck, Connecticut 
97M-4 


55A-1 


Avenue, Endwell, New 


=o 


_ 


2178 Mount Diablo, Stockton, California 


— 


_ 


Farquharson, William H., 6223 Hayes Street, Gary, Indiana 
53M-3 

Farr, James H., Jr.. 1955 West Arkansas, Denver 23. Colorado 
32A-1 

Farr, Meredith B., P.O. Box 156, Lowland, Tennessee 11A-4 


Le 


‘arrell, John W . Jr 
ware J00A-I 
‘arrell, Walter J., 
20A-2 

‘arry, Otis S., Chase D-22, Harvard Business School, Soldiers 
Field, Boston 63, Massachusetts 30A-2 

‘arst, Kenneth E., 208 West Summit Street, Galion, Ohio 0A-1 

‘arwell, Raymond §., Jr., Pennsylvania State University, Depart- 
ment of Industrial Engineering, University Park, Pennsy]- 
vania 89M-3 


, 2719 Washington Street, Wilmington, Dela- 


rj 


720 Lakeside Street, Seattle 44, Washington 


_- 


— 


Fauntleroy, Dort, 421 East Lincoln Avenue, Belvidere, Illinois 
80A-2 

Faust, B. C., 1123 Meadow Lark Drive, Baltimore 27, Maryland 
42A-2 

Faust; John E., 2137 Swannanoa, Kingsport, Tennessee 17A-3 


-—- 


‘avorite, Joseph E., 842 Twenty-sixth Street, Huntington 3, West 
Virginia 58M-4 

Fax, James H., 19 Benleigh Drive, Scarboro, Ontario, Canada 

87M-3 


— 


Fay, Charles R., 112 Northview Drive, Lancaster, Pennsylvania 
71M-4 

Faye, Ted T., 415 Collins Drive, Pittsburgh 35, Pennsylvania 
3M-3 


Federico, John C., National Steel and Shipbuilding Corporation, 
Harbor Drive at Twenty-eighth Street, San Diego, California 
29A-1 

Feeley, William M., c/o Leeds and Northrup Company, North 
Wales, Pennsylvania 31M-4 

Feeney, John F., 122 Fern Road, Medford 55, Massachusetts 
30A-2 
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Fehnel, Richard B., 137 Sutherland Road, Brighton, Massachusetts 
30A-2 

Feibelman, H. L., 7 Alices Ride, Pinelands, Cape Province, South 
Africa 0A-1 

Feigenbaum, Simon, Jones and Laughlin Steel Corporation, 3 
Gateway Center, Pittsburgh, Pennsylvania 3M-3 

Feiman, Victor, 101 Ocean Parkway, Brooklyn 18, New York 
5M-4 

Feimster, Maurice B., Johnsontown Place, Bel Alton, Maryland 
14A-2 

Fein, Harris A., 245-03 Sixty-second Avenue, Douglaston 62, New 
York 5M-4 

Fein, Mitchell, 202 Saddlewood Drive, Hillsdale, New Jersey 
5M-4 

Feinman, Herbert, 2398-B, West Lindmont Court, N.E., Atlanta 
5, Georgia 5M-4 

Feist, Eliezer K., 118 Rothschild Boulevard, Petah, Tikva, Israel 
0A-1 

Felder, Sanford F., c/o Premier Autoware, 4415 Euclid Avenue, 
Cleveland 3, Ohio 7A-2 
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Grandjean, Ronald F., 3805 Fifty-fourth Street, N.W., Canton 9, 
Ohio 19AF-3 

Grandle, Ralph W., 9756 South Leavitt Street, Chicago 43, Illinois 
25A-1 

Granger, Harvey, Jr., P.O. Box 1159, Savannah, Georgia 26A-3 

Grant, Donald 8., General Works Manager, Canada Wire and Cable 
Company, Limited, Postal Station R, Toronto 17, Ontario, 
Canada 87A-]1 

Grant, Earl C., 1819 South Pratt, Apartment D, Dallas 24, Texas 
10A-1 

Grant, Homer H., Jr.. Head, Department of Engineering, Uni- 
versity of Southern California, Los Angeles 7, California 
23M-4 

Grant, Samuel N., 411 South Kerth Avenue, Evansville 14, In- 
diana 88&M-4 

Grant, William B., 1741 Langston Avenue, S.W., Atlanta, Georgia 
6A-2 

Grant, William J., 14560 Hubbell, Detroit 27, Michigan 47A-2 

Grashel, Harry, Jr., 236 Crandall Drive, Worthington, Ohio 1M-4 

Grasman, Thomas E., 4632 West Tripoli Avenue, Milwaukee 19, 
Wisconsin 45A-2 

Gratz, Jack, Jr., 3108 Merritt Parkway, Sinking Springs, Pennsyl- 
vania 71A-4 

Graul, Don W., Box 403, Bishop, Texas 0A-1 

Graves, Albert H., 724 Tuttle, Manhattan, Kansas 56A-2 

Graves, Bryan E., 1048 Lakeview Avenue, Jamestown, New York 
O0A-1 

Graves, Charles M., 528 Pepper Ridge Road, Stamford, Connecti- 
cut 5A-2 

Graves, Fred R., White’s Creek, Tennessee 73M-3 

Graves, Richard L., 13744 Twelfth Avenue, S.W., Seattle 66, 
Washington 20A-2 

Gravis, Christo P., 1276 Crestwood Circle, Bountiful, Utah 50A-2 

Gray, Donald H., Western Electric Company, 2525 North Shade- 
land, Indianapolis 6, Indiana 65A-2 

Gray, Henry T., 428 Haverford Road, Wynnewood, Pennsylvania 
31M-4 

Gray, Raymond E., 1301 Beech Street, Valparaiso, Indiana 53A-1 

Gray, Waldo H., Wyandotte Chemical Corporation, Wyandotte, 
Michigan 47M-4 

Graybeal, Bernard B., Jr., 1224 Bolton Street, Winston-Salem, 
North Carolina 21A-2 

Grayson, Walter, 8138 Sepulveda Place, Van Nuys, California 
23A-3 

Grayuski, Frank D., 1547 Salerno Drive, St. Louis 21, Missouri 
16AF -4 

Graziani, Frank, 7621 Scenic Court, Fair Oaks, California 43A-2 

Greanoff, Charles §., 15011 Hilliard Road, Lakewood 7,Ohio 7M-4 

Greaves, Robert G., 616 Oakton Street, Evanston, Illinois 25M-4 

Grebeldinger, Nicholas F., The British American Oil Company, 
Limited, 800 Bay, Toronto, Ontario, Canada 87AF-3 

Green, Abner B., 570 Seventh Avenue, New York 18, New York 
5M-4 

Green, Bobby E., 233 Southwest 146, Seattle 66, Washington 20A-2 

Green, Charles R., Jr., 212 Oak Drive, Lake Jackson, Texas 22M-4 

Green, Clarence, 218 Sunset Lane, Munster, Indiana 53A-1 

Green, Clois L., 106 Viennese Drive, Pittsburgh 9, Pennsylvania 
3A-1 

Green, Donald R., 820 North Eppington Drive, Trotwood, Ohio 
2A-2 

Green, Eugene W., Sears, Roebuck and Company, 675 Ponce De 
Leon Avenue, N.E., Atlanta 6, Georgia 6A-2 

Green, Francis E., Jr., Eureka Specialty Printing Company, 530 
Electric Street, Scranton 9, Pennsylvania 0M-3 

Green, Fred W., 1800 Bates Avenue, Springfield, Illinois 80A-2 

Green, Herbert E., 2533 Seventy-second Avenue, S.E., Mercer 
Island, Washington 20M-4 

Green, I. Jay, 217 Laurel Street, Greenville, Ohio 2M-4 

Green, John P., Ch. Prod. Eng. Garrett Oil Tools Company, In- 
dustrial Boulevard, Longview, Texas 60A-2 
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Green, K. Michael, 4607 Sixty-sixth Avenue, N., Minneapolis 22, 
Minne sota 38 A-2 

Green, Llovd M., Summer Street, R.F.D. #2, Norwell, Massachu- 
setts 30A-2 

Green, Robert W., Std. Railway Equipment Division, 4527 Colum- 
bia Avenue, Hammond, Indiana 53A-/ 

Green, Stanley, 2813 Kenwood Street, Salt Lake City 6, Utah 
50A-2 

Green, William F., 1501 Commerce, Little Rock, Arkansas 84A-1 

Greenberg, Irwin, 27 Dale Street, West Peabody, Massachusetts 
30A-2 

Greenberg, Murray, 
York 5M-4 

Greene, Alan Kenneth, Box 537, Mount Vernon, Illinois (@A-1 

Greene, Charles H., R.R. #1, Box 159, Wise, Virginia (0A-I 

Greene, Harry D., Jr.. Hinde and Dauch, Executive Offices, San- 
dusky, Ohio 36A-2 

Greene, H. Theodore, 3632 Sheridge Drive, Sherman Oaks, Cali- 
fornia 23M-4 

Greene, James H., Department of General Engineering, Purdue 
University, Lafayette, Indiana 35M-4 

Greene, Louis, 700 Santandar Avenue, Coral Gables, Florida 
10M -3 

Greene, Robert J., 9016 West Swan Circle, Brentwood 17, Missouri 
16A-2 

Warren K., 
Oregon 67A-1 

Greenglass, Bert, 2913 Bayless Drive, Hunstville, Alabama 69A-2 

Greenhut, Arnold, 149-05 Seventy-ninth Avenue, Flushing 67, 
New York 5A-2 

Greenleaf, Kenneth E., Jr., 4127 Hess, Saginaw, Michigan 98A-2 

Greenstein, Howard N., 3495 Fenton Avenue, Bronx 69, New York 
5A-2 


185 East Third Street, New York 9, New 


Greene, 2684 Southwest Talbot Road 


Portland 1, 


Greenwall, Elton G., 3040 South Bellaire, Denver, Colorado 32A-1 

Greenwood, Frances C., 4006 Brighton Avenue, Oakland 2, Cali- 
fornia 12M-4 

Greenwood, Orrin J., R.F.D., #2, Tullahoma, Tennessee 64M-3 

Greenwood, Zantine, 7559 Olive Street, Kansas City, Missouri 
92AF-4 

Greer. Howard S., 40 A Aldrich Drive, Fords, New Jersey 5A-2 

Greer, Thornton C., 5308 Shady River Road, Houston 27, Texas 
22M-4 

Gregg, Anton T., 
Illinois 80M-4 

Gregoire, Louis B., 132 Atlantic Avenue, Eau Gallie, Florida (0A-1 

Gregor, John H., 3138 Elmont Drive, Toledo 6, Ohio 36A-2 

Gregory, Edwin B., Chief Industrial Engineer, American Biltrite 
Rubber Company, 22 Willow Street, Chelsea, Massachusetts 
30M-4 

Gregory, Joseph F., 3938 Forest Highlands Drive, Chattanooga 5, 
Tennessee 54A-2 

Gregory, William A 
West Virginia 

Greig, Rowed A., c/o Orinoco Mining Company, Puerto Ordaz, 
Venezuela, South America 0M-3 

Greiner, floward G., The Jeffery Manufacturing Company, First 
Avenue and Fourth Street, Columbus 16, Ohio 1A-2 

Greller, Nelson P., Nelson P. Greller and Associates, 2800 Allen- 
dale Place, N.W., Washington 8, District of Columbia 14M-4 

Minneapolis 9, Min- 


Caterpillar Tractor Company, East Peoria, 


, 223 West Thirty-first Street, Huntington 4, 
58A-2 


Grelson, Clarence O., 3623 Harriet Avenue, 
nesota 38A-2 

Grendel, Edward J., 
7M-4 

Greschel, Charles H., 207 Sunset Drive, Antioch, California 12A-2 

Gresla, John F., Roberts Toledo Rubber Company, 1200 Prospect, 
Toledo 13, Ohio 36M-4 

Gretton, Wallace T., 69 Phyllori Court, R.R. #1, Stoney Creek, 
Ontario, Canada 87M-3 

Grey, Richard G., 1046 Danbury Drive, San Jose 29, California 
37 AF -3 

Grice, Noel C., 2814 North Holyoke, Wichita 20, Kansas 56A-2 

Griebel, Richard H., Clarke Road, Barrington, Rhode Island 
OM-3 

Griffen, Daniel L., Jr., Assistant Professor of Industrial Engineer- 
ing, lowa State University, Ames, lowa 0M-3 


4507 Telhurst Road, South Euclid 21, Ohio 
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Griffin, Flovd F., 3407 Kensington, Tampa 9, Florida 91A-2 

Griffin, Harold W., Gilmanton, New Hampshire 63AF-3 

Griffin, Marvin A., 23 Ridgefield Road, Lutherville, Maryland 
42M-4 

Griffin, Norman E., 9713 Singleton Drive, Bethesda 14, Maryland 
14M-4 

Griffith, Albert E., 1221 Southwest One Hundred Thirty-ninth, 
Seattle 66, Washington 20A-2 

Griffith, Arthur R., 2626 Darby Drive, Wilmington 8, Delawar« 
100M-3 

Griffith, Howard P., 7300 Forty-ninth, N.E., Seattle 15, Washing- 
ton 20A-2 

Griffith, James William, Southern Methodist University, S.M.U 
Box 166, Dallas 5, Texas 10M-3 

Griffith, John E., Jones and Laughlin Steel Corporation, #3 Gate- 
way Center, Pittsburgh 30, Pennsylvania 3M-3 

Griffith, Norris A., 4025 Northwest Fifteenth Street, Oklahoma 
City, Oklahoma 57M-4 

Griffiths, Robert L., 2511 Fourteenth Street, Cuyahoga Falls, 
Ohio 52A-2 e 

Grigalonas, Joseph J., Westclox, Division of General Time, La 
Salle, Illinois 8&0A-2 

Griggs, Albert L., 523 West County Road, Odessa, Texas 0A-/ 

Grigsby, James O., 3951 Skyland Drive, 
17A-1 

Grimes, Clifford B., 1118 Ball Street, Perry, Georgia 55A-1 

Grimes, Frank P., 210 Demong Drive, Svracuse 3, New York 
13M-4 

Grimes, James M., Bachmann-Uxbridge Worsted Company, Ma- 
con Textile Division, Macon, Georgia 55AF-3 

Grimes, L. Roger, 1762 North Roosevelt Avenue, Altadena, Cali- 
fornia 23M-4 

Grimes, William B., 1202 Ryland Avenue, Cincinnati 37, Ohio 
&M-4 

Grinberg, Paul I., Jr., 130 East Fifty-ninth Street, New York 22, 
New York 5A-4 

Gring, Robert A., 313 Phelps Avenue, Bergenfield, New Jersey 
5A-2 

Grinnell, Warren D., Adding Machine Division of N.C.R. Com- 
pany, South Aurora Street, Ithaca, New York 48M-3 

Grist, John, Jr., 2428 Sixteenth Street, N.W., Washington, District 
of Columbia 14A-2 

Griswold, Kenneth C., Perk’s Boulevard, R.F.D. #1, Cold Spring 
New York 76A-2 

Grodemange, Herbert, Jr., 
45A-2 

Groebe, Gerald H., 10915 Artesian, Chicago 43, Illinois 25A-1 

Groeger, Klaus W., 6802 Halifax Street, San Diego 20, California 
29A-1 

Groelinger, Herbert J., 
California 23A-3 

Groenke, James F., 508 West Seventh Street, North Canton, Ohio 
19M-3 

Groff, Ronald I., 684 Linden, Pensacola, Florida 

Groh, Harold C., 
York 44A-2 

Frank F., 1429 Brookvally Lane, N.E., Atlanta 5 
Georgia 6F-0 

Groseclose, Henry C., III, Poly Scientific Corporation, Blacksburg, 
Virginia 8&1M-3 

Gross, Edward W., Jr., 123 Central Avenue, Turtle Creek, Penn- 
sylvania 3A-] 

Gross, Kenneth F., 747 Atlantic Avenue, York, Pennsylvania 
72M-4 

Gross, Richard G., 18421 Kelly Road, Detroit 24, Michigan 47A-2 

Gross, Sidney, 1907 Seventy-fifth Street, Brooklyn 4, New York 
5A-2 

Grossman, Robert B., 475 Rosdale Avenue, White Plains, New 
York 5A-2 

Groth, Q. N., Axle Division, Eaton Manufacturing Company, 739 
East One Hundred Fortieth Street, Cleveland 10, Ohio 
7M-4 

Grottle, George T., 1200 South Arlington Ridge Road, Arlington, 
Virginia 14M-4 

Grout, Gardner K., 2240 Chaucer Road, San Marino, California 
23A-1 


Kingsport, Tennessec 


1176 Oregon, Green Bay, Wisconsin 


15120 Mulholland Drive, Los Angeles 24, 


33A-1 
664 Van Voorhis Avenue, Rochester 17, New 


Groseclose, . 
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Grout, Robert 7 83 
44A-2 

Grove, James W., Armstrong Cork Company, Liberty Street, Lan- 
caster, Pennsylvania 71M-4 

Groves, Robert L., 2547 East Sixty-eighth Street, 
Indiana 65A-2 

Grozier, Robert C., 
77A-2 

Gruber, Foster M., 20611 Acre Street, Canoga Park, California 
23M-4 

Gruber, William W., 1556 Westdale Road, Cleveland 21, Ohio 
7A-2 

Grubiak, John F., 40 Dalton Road, Yonkers, New York 5A-2 

Grudzien, Walter J., 22 Laurel Street 
97 M-4 

Grunke, Glenn G., 104 Valley Road, Papillion, Nebraska 90A-2 

Grupenhof, Raymond W., Western Electric Company, Lexington 
toad, Winston-Salem, North Carolina 21M-4 

Gryna, Frank M., Jr., 1538 Putty Hill Avenue, Towson 4, Mary- 
land 42M-4 

Gu uclide Ss, James K 
Jersey 5A-2 

Guard, Raymond J., Aluminum Company of America, Alcoa, East 
State Street, Lafayette, Indiana 35A-4 

Guarino, R. C., 319 Frankel Boulevard, Merrick, Long Island, New 
York 86A-4 

Guenthner, John V., 4029 Lambert 
tucky JI8A-3 

Guffin, William S., Jr., 30 Spence 
Georgia 6A-2 

Guggolz, Allan D., 109-29 Ninet 
York 5A-2 

Guilfoyle, Harold Bernard, 1474 Skyline Drive, Port Credit, On- 
taro, Canada 87 M- 

Guin, Maury D., 9002 Hackney Lane, Dallas 18, Texas I0A-1 

Guindon, George J., 284 Riverside Drive, Detroit 15, Michigan 
47, a 

Guinther, Karl C., 710 Cass, St. Clair, Michigan 

Gulban, William D., 1108 Dale Drive, Silver 
14A-2 

Gulick, Walter C., Cost Eng Ethvl orporation Box 441, Baton 
touge, Louisiana 4/M- 

Gummer, Robert Edward, Sealright-Oswego Falls Corporation, 
314 South First Street, Fulton, New York 13M-4 

Gundersen, Jerrold P., Taft Road, R.D. #1, East Syracuse, New 
York 13A-2 

Gunderson, Robert B 5514 Sheridan, chfield 23, 
28 M4 

Gunderson, Roger 
101AF-4 

Gunnis, William H., 4 ordon pain Estates 
Pennsylvania 

Gunter, Herman C., iquay Spring forth Carolina 66A-1 

Gunvalsen, Arthur 3411 est One Hundred Nineteenth 


New York 


Gorsline Staeet, Rochester 13, 


Indianapolis, 


Allentown R.D. 4, Allentown, Pennsylvania 


Waterbury, Connecticut 


15 Marjorie Terrace, Englewood Cliffs, New 


Avenue, Louisville 18, Ken- 


Avenue, N.E., Atlanta 17, 


y-sixth Street, Ozone Park 17, New 


17M-4 
Spring, Maryland 


Minnesota 
Lynchburg, Virginia 


, Ambler, 


Street, Cleveland 11, Ohio 7A- 

Gurdon, Charles G., 1103 Henning Avenue, Evansville, 
VX VW -4 

Gurniak, Theodore B., 224 Fisher Road, Jenkintown, Pennsylvania 
31A-4 

Gush, John Burrows, Apartment 206, 606 Avenue Road, Toronto a 
Ontario, Canada 87 M- 

Gustad, Louis, Jr., 361 Ottawa Avenue, Westerville, Ohio JA-2 

Gustafson, Ronald H., 522 North Euclid Avenue, Oak Park, Illi- 
nois 25A-] 

Gustat, George H., 180 Kilbourn, Rochester 

Gutfreund, Sidney B., ITT Laboratories 
Nutlev, New Jersey 61M-4 

Guthrie, Reid, 900 Main Street, Alton 1, Illinois 

Guthrie, William A., 18838 Milton Drive, 
78M-4 

Gutierrez, J. M.., 
0A-1 

Gutkin, Martin J., 744 Broad Street, 
61A-2 

Gutwald, John J., Industrial Engineer, John C. Virden Company, 
5209 Euclid Avenue, Cleveland 3, Ohio 7A-2 


Indiana 


18, New York 44M-4 
500 Washington Avenue, 


16A-2 
Glendora, California 


509 Sta. Catalina, Stos. Suarez, Hav ina, Cuba 


Newark 2, New Jersey 


January-February, 1960 


Guyman, Tom H., 765 Jordan Avenue, Los Altos, California 
37 M-4 

Guzzo, Joseph W., 425 Longview Drive, Monroeville, Pennsylvania 
3M-3 

Gwinner, Ross C., Manager, PDL Budgets and Control, Depart- 
ment 509, International Business Machines, Poughkeepsie, 
New York 76A-2 

Gyauch, Charles P., First Field Maintenance, Selfridge Air Force 
Base, Mount Clemens, Michigan 47A-2 


Habegger, James H., 6970 Glenmeadow Lane, Cincinnati 37, Ohio 
8AF-4 

Hadro, Ervin W., 423 East Street, Ludlow, Massachusetts 94M-4 

Haefele, Herman A., 39 Nathan Hale Drive, Huntington, Long 
Island, New York 86A-4 

Haertling, Elliott A., 9242 Tutwiler Avenue, St. Louis 21, Missouri 
16A-4 

Hafer, Thomas W., Senior Industrial Engineer, Raytheon Manu- 
facturing Company, 429 Watertown Street, Newton 58, Massa- 
chusetts 30M-4 

Hagen, Donald B., 4132 Indian River Drive, Schenectady 4, New 
York 0M-3 

Hagen, Harry A., 854 Cloverview Avenue, Cincinnati 31, Ohio 
8A-2 

Hagen, John P., 5207 Minnetonka Boulevard, Minneapolis 16, 
Minnesota 38A-2 

Hagen, William A., 
17M-3 

Hager, John H., Hudson Road, East, Irvington-On-Hudson, New 
York 5A-2 

Hager, Robert F., 1806 Washington Avenue, Kingsport, Tennessee 
17 A-1 

Haggett, James Elmer, Norton Company, Industrial Engineering 
Department. Abr. Di., Worcester, Massachusetts 68M-3 

Haglund, Everett J., Supervisor of Industrial Engineering, Cream- 
ery Package Manufacturing Company, East Lake, Lake Mills, 
Wisconsin 45M-4 

Hagopian, Edward, 319 West Twelve Mile Road, Royal Oak, 
Michigan 47A-2 

Hagstrom, Roy A., C. Brewer and Company, Limited, P.O. Box 
3470, Honolulu 1, Hawaii 0M-3 

Haiek, George F., Bruce Payne and Associates, Avenida Roque 
Saenz Pena 720, Buenos Aires, Argentina (0A-1 

Hailey, Elzie C., 7818 Sharondale Drive, Houston 21, Texas 22A-3 

Haine, Ronald W., 18 Cedar Street, Ridgefield Park, New Jersey 
61A-2 

Haines, I. Landis, 54 South Eleventh Avenue, Coatesville, Penn- 
sylvania 71M-4 

Haines, Marcus W., Jr., 13652 Yosemite, Westminster, California 
23A-1 

Haines, Mark J., 1811 Wesleyan Road, Dayton 6, Ohio 2M-4 

Haines, Tom B., 4611 Roanoke Court, Midland, Michigan 98M-4 

Hajek, John A., 3724 Seventy-sixth Street, Jackson Heights 72, 
Long Island, New York 5A-2 

Hajjar, Albert G., 9119 Colorado Avenue, Livonia, Michigan 
47 A-2 

Halchin, Frank, 1206 North Glenwood Avenue, Peoria, Illinois 
80A-2 

Halcomb, Willard L., 6021 Park Street, Jacksonville 5, Florida 
27M-4 

Haldeman, Dawson, 85 Keeley Avenue, New Britain, Pennsylvania 
77M-4 

Hale, Harold D., Jr., 34 Malbone Road, Newport, Rhode Island 
OA-3 

Hale, Leslie F., c/o Frost Steel and Wire Company, Limited, 250 
Lottridge Street, N., Hamilton, Ontario, Canada 87M-3 

Halgerud, Robert J., 413 Griffit, Hopkins, Minnesota 38M-4 

Hall, Carl C., 1236 West Houston Avenue, Fullerton, California 
23A-1 

Hall, Charles M., Blue Ridge Glass Corporation, Kingsport, Ten- 
nessee 17AF-3 

Hall, Earl W., 1919 Thirty-second Street, Moline, Illinois 46A-2 

Hall, Earle C., 2261 Morningside Drive, San Diego 14, California 
29A-1 

Hall, Edward P., 78 East First Street, Columbus 1, Ohio 1M-4 


125 Sunnybrook Drive, Bristol, Tennessee 
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Hall, George S., Jr., 607 Summit Street, Alton, Illinois 16A-2 

Hall, Harlin H., 14555 Cornish Crest Road, Whittier, California 
23M-4 

Hall, Harry L., 65 Sussex Road, Rochester 23, New York 44A-2 

Hall, H. Lawrence, 4153 West Sixty-second Street, Los Angeles 43, 
California 23M-4 

Hall, James Newell, Jr. 161 Ebony Avenue, Imperial Beach, 
California 29M-3 

Hall, John M., 403 North Mecklenburg Avenue, South Hill, Vir- 
ginia 0A-] 

Hall, Richard H., Red Kap Garment Company, Sudekum Build- 
ing, Church Street, Nashville, Tennessee 73M-3 

Hall, Richard R., The Richardson Company, 3500 East Twentieth, 
Indianapolis, Indiana 65M-4 

Hall, Robert A., 948 Sycamore Drive, Decatur, Georgia 6A-2 

Hall, Robert J., 13 Orchard Drive, Paxton, Massachusetts 68A-2 

Hall, Thomas J., 206 West Lyle Avenue, College Park, Georgia 
6A-2 

Hall, William Clark, 1217 Red Bird Lane, Dallas 32, Texas 10M-3 

Hali, William P., Jr. P.O. Box 6194, Point Loma Station, San 
Diego 6, California 29M-3 

Halladay, Robert P., Canadian General Electric, 107 Park Street, 
North Peterborough, Ontario, Canada &7M-3 

Halladay, William J., 405 Karin Avenue, Vestal, New York 96M-3 

Halleland, Henry L., VF-121 NAS Mirimar, San Diego, California 
29A-1 

Haller, Walter M., 1193 East One Hundred Sixty-eighth Street, 
Cleveland 10, Ohio 7M-4 

Halley, Joseph, Mount Royal Manor, Apartment 113, 100 Eliza- 
beth Street, Duluth, Minnesota O0A-I 

Halsted, Samuel H., Wilsey and Ham, 111 Rollins Road, Millbrae, 
California 37M-4 

Halteman, Edward W., Jr., 2130 Hautington Street, Bethlehem, 
Pennsylvania 77A-2 

Halterman, Edward G., Jr., 
O0A-1 

Halty, Maximo E., Av 
South America (OA-1 

Halverson, Clifford D., Treasure Island Park, Joliet, Illinois 25A-1 

Hamarat, Metin R., 304 La Fayette Circle, Savannah, Georgia 
26M-3 

Hambley, William O., 720 Arch, Burlington, lowa 0M-3 

Hamel, Arthur B., Jr.. M.O. #14, Newburgh, New York 76A-2 

Hamill, Milton, 4917 Overton Avenue, Fort Worth 11, Texas 
JOAF-3 

Hamilton, John C., Cornish Wire Company, Williamstown, Massa- 
chusetts 62A-4 

Hamilton, Loren K.., 
New York (0A-1 

Hamilton, Robert W., R.R. #1, West Burlington, Iowa (0A-3 

Hamilton, William J., Jr., Westinghouse Electric Corporation, 
Roosevelt Road, Little Rock, Arkansas 84M-3 

Hamije, John F., Jr., 4301 Colgate Avenue, Dallas 25, Texas J0A-3 

Hamlen, Richard J., 16 Edgewood Road, Chatham, New Jersey 
61A-2 

Hammacher, Paul D., Jr., 
Georgia 6A-2 

Hammann, Fred, 1018 Northeast 
67 A-1 

Hammer, Robert E., Talon, Incorporated, Meadville, Pennsylvania 
51A-2 

Hammer, Robert J., 3636 Sixteenth Street, N.W., Apartment B-603, 
Washington, District of Columbia 14M-4 

Hammes, Donald E., International Latex Corporation, Playtex 
Park, Dover, Delaware 100AF-3 

Hammond, Malcolm Benjamin, Industrial Engineer, International 
Business Machines, Neighborhood Road, Kingston, New York 
76A-2 

Hammond, Ross William, 4801 Winthrop E., Fort Worth 16, 
Texas 10M-3 

Hampton, Davey G., 908 Shober Street, Winston-Salem, North 
Carolina 21A-2 

Hampton, Joe B., P.O. Box 704, Cactus, Texas 0A-1 

Hanania, David, 110 East One Hundred Seventy-seventh Street, 
Bronx 53, New York 5A-2 


207 Woodland Road, Mason, Ohio 


18 de Julio 948, Montevideo, Uruguay, 


Fifth Log Command, APO 44, New York, 


1773 A Cahoon Street, 8.W., Atlanta, 


Madrona, Portland, Oregon 
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Hancock, John D., 
85A-2 

Hand, Charles A., Jr., 
55A-1 

Handsaker, W. N., c/o M. H. Graham Corporation, 2900 Emerson 
Avenue, S., Minneapolis 8, Minnesota 38A-2 

Haney, Charles N., 1660 South Dahlia, Denver 22,Colorado 32A-] 

Hanks, Harold E., 1509 Church Street, Extension, Martinsville, 
Virginia 2]A-2 

Hanley, John H., RR. #1, Peosta, lowa 46A-2 

Hanlon, Paul J., 3121 Sixteenth, Washington 9, District of Co- 
lumbia 14A-2 

Hanlon, Robert F., 20 Woodland Avenue, Columbus 3, Ohio 1M-/ 

Hanna, Harold W., 2721 Vermont Street, N.E., Albuquerque, New 
Mexico 59A-1 

Hanna, Raymond M., 6191 Inspiration Way, La Jolla, California 
29M-3 

Hanna, Roger §., 
97 A-4 

Hannon, Joseph B., Jr., The Bristol Brass Corporation, 580 Broad, 
Bristol, Connecticut 97M-4 

Hannum, David G., 1722 Levering Avenue, Baltimore 27, Mary- 
land 42AF-4 

Hannum, Herbert D., Jr., 
2A-2 

Hannus, Reuben R., Chief Industrial Engineer, James Hunte1 
Machine Company, 8 Main Street, North Adams, Massachu- 
setts 94A-2 

Hansen, Bertrand L., 1419 National City Bank Building, Cleve- 
land 14, Ohio 7A-2 

Hansen, Elmer H., 8427 Ney Avenue, Oakland 5, California 12M-/ 

Hansen, George E., Jr.. 9 Walnut Street, Holden, Massachusetts 
68A-2 

Hansen, Robert K., 2605 Robbins Street, Chattanooga 6, Tennes- 
see 54A-2 

Hansley, Donald L., 5641 North Miami Avenue, Miami, Florida 
10 A-1 

Hanson, Charles A., 
46A-2 

Hanson, James M., 14556 Whitcomb, Detroit 27, Michigan 47A-2 

Hanson, Joseph B., 168 North Fourth, E., American Fork, Utal 
50M-4 

Hanson, J. Robert, 2324 Tulane Avenue, Long Beach 15, California 
23M-4 

Hanson, Louis G., 4763 East Dayton, Fresno, California 12M-4 

Hanson, Richard E., 1880 Fairmount, St. Paul 15, Minnesota 
38AF-4 

Hanson, Richard L., 3848 War Memorial Drive, Peoria, Illinois 
80A-2 

Hanson, Robert F., 61 Caldwell Street, Huntington Station, Long 
Island, New York 86A-2 


6 Holliday Drive, Whitesboro, New York 


3976 Bloomfield Drive, Macon, Georgia 


125 Wayland Street, Hamden 18, Connecticut 


3841 Pobst Drive, Dayton 20, Ohio 


2235 Fourth Street A, East Moline, Illinois 


“Hanson, Ross W., 14333 Birch Street, San Leandro, California 


12A-4 

Harbachuk, George, International Business Machines Corporation, 
Endicott, New York 96A-1 

Harbaugh, Edwin C 206 North 
72AF-4 

Harbilas, James G., 520 West Two Hundred Eighteenth Street, 
New York 34, New York 5M-4 

Harbuck, Robert H., 218-C Tech Lawson Apartments, Chamblee, 
Georgia 6A-2 

Hardee, John R., III, 535 West Levee Street, Brownsville, Texas 
0A-1 

Harden, William H., Baker Oil Tools, Incorporated, P.O. Box 3048, 
Houston 1, Texas 22A-1 

Hardin, John H., 17809 Porto Marina Way, Pacific Palisades, 
California 23A-1 

Hardin, Richard M., 11205 North-Land Circle, Dallas 30, Texas 
10M-3 

Harding, Alan, 8100 Varner Road, Cincinnati 27, Ohio 8A-2 

Harding, Donald H., 402 North Willshire, Arlington Heights, 
Illinois 25A-1 
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Hine, Lloyd L., Jr.. The Hoover Company, North Canton, Ohio 
19M-3 

Hines, William H., 1906 Glen Keith Boulevard, Towson 4, Mary- 
land 42M-4 

Hinger, Joseph H., 201 East Collingswood Avenue, Oaklyn 6, New 
Jersey 31A-2 

Hints, Robert, 2623 Ridgemore Road, N.W., Atlanta 18, Georgia 
6A-2 
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30M-4 
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27 A-2 

Hirsch, James E., 13540 Elbur Lane, Cleveland 7, Ohio 7A-2 

Hirst, Kenneth W., 1330 Gulling Avenue, Louisville, Ohio 19M-3 

Hirt, Frank L., 4600 Sweetser Avenue, Evansville 15, Indiana 
88A-2 

Hisey, Elmer, 225 One Hundred Twelfth, N.E., Bellevue, Washing- 
ton 20A-2 

Hitchock, Gordon E., 40 Main Street, East Brookfield, Massachu- 
setts 68A-2 

Hite, Robert E., Jr., Class 60G, Box 472, Bainbridge Air Base, 
Bainbridge, Georgia OA-1] 

Hitt, Joseph E., Jr., 3782 Milan Street, San Diego 7, California 
29M-3 

Hitzman, Warren W., Armour Pharmaceutical Company, P.O. Box 
511, Kankakee, Illinois 0A-1 

Hixson, Everett L., 2525 Avalon Circle, Chattanooga 5, Tennessee 
54AF-4 

Hlavenka, Thomas T., 5 Brent Place, Succasunna, New Jersey 
61A-4 

Hlavka, Joseph, 1752 Miller Street, St 
Canada 0M-3 

Hoar, Eldon J., 1104 West Cleermont Circle, S.E., Huntsville, 
Alabama 69AF-4 

Hobart, George P., R.F.D. 2, Crescent Lake, East Longmeadow, 
Massachusetts 94A-2 

Hobbs, Hensley C., Rubbermaid Company, 1205 East Bowman 
Street, Wooster, Ohio 52M-4 

Hobden, Robert W., 1524 Bonite, Mountain View, California 
12A-4 

Hoberman, Kenneth I., 2710 Morris Avenue, New York 68, New 
York 5A-2 

Hocker, Frank, 528 East Fifth Street, Lane-Apartment B, Barber- 
ton, Ohio 52A-2 : 

Hocker, George W., 5107 Trew Way, El Paso, Texas (0A-/ 

Hockstra, Cornelis D., 275 Edgewater Road, Gladstone, Oregon 
67M-3 

Hodge, Jewell L., 
16M-4 

Hodge, Millard W., 707 Westview Avenue, Winston-Salem, North 
Carolina 21M-4 

Hodges, Edwin T., 533 Greenleaf Drive, Monroeville, Pennsyl- 
vania 3M-3 

Hodges, James C., 203 Windham Street, S-E., 
bama 69A-2 

Hodges, William P., 2734 Deindorfer, Saginaw, Michigan 98A-2 

Hodnett, James B., Jr., 1401 Creekway Drive, Mobile, Alabama 
79A-2 

Hodson, Robert W., 730 Serra Drive, S., 
fornia 12A-2 

Hodson, William K., 718 Wallace Avenue, Pittsburgh 21, Penn- 
sylvania 3M-3 

Hoebake, David H., R.R. Donnelley and Sons Company, 350 
East Twenty-second Street, Chicago 16, Illinois 25A-1 

Hoendorf, Robert L., Chief Industrial Engineer, MacGregor 
Sport Products Incorporated, 4861 Spring Grove Avenue, 
Cincinnati 32, Ohio &M-4 

Hoernlein, Henry G., Military Manuals Company, 620 Seventh 
Avenue, Renton, Washington 20AF-3 

Hoexter, Rolf, 2329 Hudson Terrace, Coytesville, New Jersey 
5M-4 

Hoff, Paul L., Forrest Hills Drive, Elmira, New York 48M-3 

Hoffer, Stefan Alexander, 2904 Eagle Street, San Diego 1, Cali- 
fornia 29M-3 

Hoffman, Edwin L., 2012 Vogel Road, Evansville, Indiana 8&M-4 

Hoffman, George W., 565 Evening Street, Worthington, Ohio 
1M-4 

Hoffman, John H., The Procter and Gamble Manufacturing Com- 
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Hoffmann, Ralph L., 3820 Louis Street, St. Louis 16, Missouri 
16A-2 

Hoffman, Ray J., 805 Olmstead, Evansville, Indiana 88A-2 
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Hoffman, Walter A., 
61M-4 

Hoffmann, William H., Aluminum Company of America, 1501 
Alcoa Building, Pittsburgh 19, Pennsylvania 3M-3 

Hogan, Roland R., 1002 North Clay Avenue, Kirkwood 22, 
Missouri J6A-4 

Hogberg, Henry C., 923 Westminster Place, 

Hohenstein, C. L., 
6A-4 

Hohenstein, Werner, 926 South Road, Belmont, California 37M-4 
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25M-4 
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10M-3 
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Ohio 36M-4 
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nessee 54A-2 

Holder, Kenneth U., 6301 Happe Road, Evansville 12, Indiana 
88A-2 

Holder, Willis G., 4170 Beechwood Drive, Bellbrook, Ohio 2M-4 

Holderman, Kenneth S., 380 Dubsdrend Drive, Orlando, Florida 
7 > 

Holdren, Carl E., 1515 Dana Avenue, Cincinnati 7, Ohio 8&8M-4 

Holladay, Frank, 606 Little John Trail, Marietta, Georgia 6A-2 

Holland, Hale C 1800 Crutchfield Street, 
Chattanooga 6, Tennessee 54AF-4 

Holland, Robert H., Senior Supervisor, Methods and Procedures 
Western Union Telegraph Company, 60 Hudson Street, New 
York 13, New York 5A-2 

Hollander, H. C., 113 Maine Hall, Fort Myer, Virginia 14A-2 

Hollenbeck, Alfred L., R.R. 1, Maple Valley, Washington 20A-2 

Holler, Fred A., 40 Norwich Avenue, Pittsburgh 29, Pennsylvania 
3A-1 

Hollering, L. Karl, 85 Manor Drive 
New Jersey 5A-2 

Holley, Byron J., Box 317B, Batavia 6, Ohio &M-4 

Hollinger, Edward F., 3070 Kensington Road, Cleveland Heights 
18, Ohio 7A-2 

Hollingshead, Charles O., 6740 South Adams Way, Littleton, 
Colorado 32M-3 

Holm, John N., Norton Company, 1 New Bond Street, Worcester 
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Holman, Robert Vawter, 2819 Eastgate Avenue, 
fornia 12M-4 
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82M-4 

Holme, William M., 19991 Glasgow Drive, 
37M-4 

Holmes, Cecil C., 1110 Fort, 
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Carolina 21A-2 
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18M -3 
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52A-2 
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11A-2 
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65M-4 
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Springs, Florida 40M-3 
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30A-4 

Holzman, Albert G., 7124 Michigan Avenue, Pittsburgh 18, Penn- 
sylvania 3M-3 

Homer, Eugene D., 6051 Boulevard East, West New York, New 
Jersey 5A-4 

Homeyer, Howard C., 2500 North MacGregor, Apartment 14, 
Houston 4, Texas 22A-1 

Hon, Richard L., 609 South Main, North Canton 20, Ohio 19A-1 

Honig, Stanley E., 35-24 Seventy-eighth Street, Jackson Heights 
72, New York 5A-2 

Honosky, Tony J., Jr., Long Meadow Apartment 8C, Hagerstown, 
Maryland (0A-1 

Honsaker, H. H., Jr., 311 Lincoln Way, San Francisco 22, Cali- 
fornia 12A-2 

Hontz, Jack R., 422 Eleventh Avenue, N., 
ton 20A-2 

Hood, Henry L., 903 Cleermont Drive, S-E., Huntsville, Alabama 
69A-2 

Hood, William E., Carrier Corporation, Carrier Parkway, Syra- 
cuse, New York 13M-4 

Hooker, Buddy, 71 Central Avenue, Fredonia, New York 49A-1 

Hooper, Earl F., 408 Cherry Street, Syracuse 10, New York 
13M-4 

Hooper, James R., 705 Main Street, Crown Point, Indiana 53M-3 

Hoos, John W., 4 Cherry Street, Wellsboro, Pennsylvania 48A-1 

Hoover, Bob H., Box 751, Littlefield, Texas (0A-1 

Hoover, Glen C., 2909 Harvard Boulevard, Dayton 6, Ohio 2M-4 

Hoover, Herbert C., Waldorf Astoria Hotel, New York 22, New 
York 5F-0 
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Markham Street, Little Rock, Arkansas 8&4M-3 
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34M-3 

Hora, Manohar L., 2BR/18A, Sector-17, Rourkela-3 (Orissa), 
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Horn, Harvey S., 2403 Creston Avenue, Bronx 68, New York 
5A-2 

Horn, Robert H., 111 Willoughby Road, Fanwood, New Jersey 
61A-2 

Hornbeck, Fred E., 1531 East Washington Street, Charleston, 
West Virginia 58AF-4 

Hornberger, John A., Caterpillar Tractor Company, Peoria, IIli- 
nois 80A-2 

Horne, Clayton A., 752 Racine Avenue, Columbus 4, Ohio 1A-2 

Horne, Cody O., Kinlaw Trailer Park, Rt. 9, Winston-Salem, North 
Carolina 21A-2 

Horning, David C., 1541 Homewood Drive, Altadena, California 
23A-3 
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12A-2 

Horsley, Ronald R., 3455 Alameda De Las Pulgas, Menlo Park, 
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Horst, C. A., 5 Ingles Court, Blacksburg, Virginia 81M-3 

Horst, James D., 1219 South Helberta Avenue, Redondo Beach, 
California 23A-1 

Horst, N. E., 2605 Thirty-fifth Street, Moline, Illinois 46M-4 

Hortman, John W., R.D. 1, Musella, Georgia 55A-1 

Hoskins, Donald L., 3476 Springhill Road, Lafayette, California 
12A-4 

Hotinger, Harvey L., Jr., Box 200, Rt. 1, Fairfield, Virginia 101A-2 

Hottman, Calvin A., 4207 West Fifty-fourth Street, Kansas City 
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Houck, Byard, Jr., 1621 Roberts Lane, Falls Church, Virginia 
14A-2 
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37M-4 
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0A-1 
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House, Jackson H., Western Electric Company, Department 
246 W.A., Winston-Salem, North Carolina 2/A-2 

Householder, Robert G., Route 19, Knoxville, Tennessee 11A-2 

Houser, Everett K., 2214 Louisiana Street, Lawrence, Kansas 
92A-4 

Housley, Nicholas George, 
22, New York 5M-4 

Housman, Ronald G., 821 Ninth Avenue, Albany, Georgia O0A-1 

Houston, Charles W., Corning Glass Works, Walnut Street, 
Corning, New York 48M-3 

Houston, David L., Radio Corporation of America, 501 North 
LaSalle, Indianapolis 1, Indiana 65AF-4 

Houston, Harold T., 1928 East Mulberry Street, Evansville 14, 
Indiana 88&M-4 

Houston, John P., Keystone Steel and Wire Company, 7000 
South Adams, Peoria, Illinois 80M-4 

Houtz, Fred W., Jr., 2710 Robin Hood Drive, Greensboro, North 
Carolina 2]A-2 

Hoven, Nicholas J., 24 Fisre, Natick, Massachusetts 30A-2 

Hovland, Judson L., Star Route, Grand Rapids, Minnesota (QA-1 

Howard, Arthur M., Oneida Limited, Sherrill, New York 13M-4 

Howard, Charles G., American Viscose Corporation, Nitro, West 
Virginia 58M-4 

Howard, Dwight, Jr., 1048 Hacienda Drive, Walnut Creek, Cali- 
fornia 12M-4 

Howard, Edgar S8., Minnesota Mining and Manufacturing Com- 
pany, 900 Bush Avenue, St. Paul 6, Minnesota 38M-4 

Howard, Frederick K., Industrial Engineer, Howard Paper Mills, 
Incorporated, 115 Columbia Street, Dayton 6, Ohio 2M-4 

Howard, George W., 9731 Bellder Drive, Downey, California 
23A-3 

Howard, Raymond L., Semiconductor Department, Westing- 
house Electric Corporation, Youngwood, Pennsylvania O0A-1 

Howard, Reuben, 22 Strathmore Circle, Rochester 9, New York 
44M-4 

Howard, Robert W., 2657 McClave Drive, Doraville, Georgia 
6M-4 

Howarth, S. L., Jr., 3061 West Bellewood Drive, Littleton, Colo- 
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Hower, David J., 26 North Rigby Avenue, Lansdowne, Pennsyl- 
vania 31A-2 
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1A-2 
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Company, P.O. Drawer 270, Phoenix, Arizona 70A-2 

Hoy, Richard M., Schultz Die Casting Company, 1810 Clinton, 
Toledo rf Ohio 36A-2 

Hoyt, Bernard W., 1106 South Third Avenue, Bozeman, Montana 
0M-3 

Hoyt, Howard C., University of Delaware, Department of Agri- 
culture, Newark, Delaware 0M-3 

Hoyt, Thomas J., 3546 Kent, Ft. Worth 9, Texas 10AF-3 

Hrebenar, John M., International Harvester Company, 1100 Third 
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Hruska, Ralph E., Box 1979, Tulsa, Oklahoma 15M-3 
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Huber, Dalton A., 3406 Zenith Avenue, N., Robbinsdale, Minne- 
sota 38A-4 

Hubert, Richard E., 9842 Zykan Drive, Meadowbrook Downs 14, 
Missouri J6AF-4 

Hubert, Selmar, 569 West One Hundred Eighty-second Street, 
New York 33, New York 5A-2 

Hudak, Edward J., Ronson Corporation of Pennsylvania, Dela- 
ware Water Gap, Pennsylvania 77A-2 

Huddleston, Charles W., 112 Crescent Road, San Anselmo, Cali- 
fornia 12A-2 

Hudec, Edward J. R., 1224 Belvoir Boulevard, South Euclid 21, 
Ohio 7M-4 

Hudson, Clyde E., United States Naval Torpedo Station, Key- 
port, Washington 20A-2 

Hudson, Donald G., Procter and Gamble, 264 Hilltop Lane, Cin- 
cinnati, Ohio 8A-2 

Hudson, Wellborn R., 022B, Engineering Building, University of 
Iowa, Iowa City, lowa 46M-4 

Hudspeth, Richard B., 311 Waugh, Columbia, Missouri 0A-1 

Huey, Paul E., 212 South Maple Street, Webster Groves 19, 
Missouri 16M-4 

Huff, Arthur D., 91 Ridgeview Drive, Rochester 17, New York 
44A-2 

Huff, James S., 1004 West Missouri, Phoenix, Arizona 70A-2 

Huff, Warren P., 1389 Stone Road, Charleston 4, West Virginia 
58A-2 

Huffman, Charles O., Jr., Link-Belt Company, 220 South Belmont 
Avenue, Indianapolis 6, Indiana 65M-4 

Huffman, Howard L., 1205 South Willson, Bozeman, Montana 
0M-3 

Huffman, Jack H., 3849 Palm, Houston 4, Texas 22A-3 

Huffman, John R., 3060 Thirteenth Street, Cuyahoga Falls, Ohio 
52M-4 

Hufnal, David H., Fairfield Road, Devon, Pennsylvania 31A-4 

Hugh, Donald E., 431 Kempton Road, Glendale 2, California 
23AF-3 

Hughes, David Hathaway, 6813 LeConte Avenue, Cincinnati 30, 
Ohio 8&M-4 

Hughes, Elmer C., 313 East Manchester Road, Syracuse 4, New 
York 13M-4 

Hughes, John A., 3647 Polley Drive, Youngstown 9, Ohio 24M-3 
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Hughes, William H., South Edgewood Drive, Statesboro, Georgia 
0A-1 

Hughey, Allen H., Jr., Standard Oil Company of Texas, P.O. Box 
862, El Paso, Texas 0M-3 

Huhn, Thomas H., R.D. 1, Asheville, New York (OA-1 

Hull, David F., 30 West Wells, Walker AFB, New Mexico 
59A-1 

Hulley, Oliver S., 180 East Harsdale Avenue, Apartment 2D, 
Hartsdale, New York 5M-4 

Hulse, Jess L., 1412 North Boeke Road, Evansville, Indiana 


88A-2 

Hult, James C., Deere and Company, 3300 River Drive, Moline, 
Illinois 46A-2 

Humburg, Robert G., 5019 Underwood, Omaha 32, Nebraska 
90A-2 


Hummel, Joseph O. P., 436 Ferguson Avenue, State College, 
Pennsylvania 89M-3 

Humphrey, Frederic G., Oahu Sugar Company, Limited, Waipahu, 
T., Hawaii 0M-3 

Humphrey, Hilman L., Kaiser Aluminum and Chemical Corpora- 
tion, Box 1600, Chalmette, Louisiana 74A-2 

Humphreys, Paul R., 2710 Washington Boulevard, Huntington 5, 
West Virginia 58M-4 

Hundley, Daniel Harrison, 7201 Kingsbury Boulevard, University 
City 5, Missouri 16M-4 

Hunegs, James, Toni Company, 332 Rosabel Street, St. Paul 1, 
Minnesota 38M-4 

Hungerford, Gail, 815 Fairfield Avenue, Indianapolis 5, Indiana 
65A-2 

Hunsaker, Arthur H., 1354 McCutcheon, Richmond Heights 17, 
Missouri 16A-2 
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Hunsinger, John S., Chemstrand Corporation, Pensacola, Florida 
33A-1 

Hunt, Alva A., 1943 Capri Drive, Decatur, Georgia 6A-4 

Hunt, Arthur B., Department 68, Jeffrey Manufacturing Company, 
274 East First Avenue, Columbus 1, Ohio J1A-2 

Hunt, Bruce D., Skyland Textiles, Incorporated, Morganton, 
North Carolina 0M-3 

Hunt, James F., The International Nickel Company, Incorporated, 
Guyan River Road, Huntington 17, West Virginia 58M-4 

Hunt, Myron C., Perfect Circle Corporation, Hagerstown, Indiana 
65M-4 

Hunter, Allyn H., R.R. 3, Geneseo, Illinois 46M-4 

Hunter, Ira L., RF.D. 1, Box 11, Kingston, New York 76A-2 

Huntley, T. W., 946 F Street, Meadville, Pennsylvania 51A-2 

Hunton, John W., 17 Merrick Road, Poughkeepsie, New York 
76A-4 

Huntress, Andrew W., 2303 North Tenth Street, Apartment 101, 
Arlington 1, Virginia 14A-2 

Hupp, Richard Calvin, 4678 Chickasaw Avenue, Memphis 17, 
Tennessee 28M-4 

Hurbanek, Andrew R., 416 Jefferson Street, Plymouth, North 
Carolina 0A-1 

Hurme, Charles H., 134 MacArthur Drive, Rochelle Park, New 
Jersey 5A-2 

Hurry, Jack W., 1205 South West Thirty-first, Oklahoma City 9, 
Oklahoma 57AF-4 

Hurst, Donald E., Industrial Engineer, Ryan Aeronautical Com- 
pany, 2701 Harbor Drive, San Diego 12, California 29A-1 

Hurt, George T., Route 34, Traylor Circle, Lynchburg, Virginia 
101A-4 

Hurvitz, Arthur, 28 Sayles Avenue, 
0A-3 

Husain, Syed M., 65 Infantry Workshop, Coyeme, Malir Cantt 
Karach, West Pakistan 46A-2 

Hussar, Joseph P., Jr., 74 Federal Street, Weymouth, Massachu- 
setts 30A-2 

Hussey, Robert A., P.O. Box 153, Blacksburg, Virginia 81M-3 

Huster, Henry W., 3960 Avenida San Miguel, National City 
RFD, California 29M-3 

Huston, Jesse M., 781 Golfview, Youngstown 12, Ohio 24M-3 

Hutchinson, Richard C., Industrial Engineer, International Min- 
erals and Chemical, P.O. Box 867, Bartow, Florida 91M-4 

Hutchison, Joe B., Route 2, Box 99, Sanford, Florida 27A-2 

Hutchison, Robert G., 3627 Indianola Avenue, Des Moines 15, 
Iowa 0M-3 

Huth, Thomas R., 1504 Sunnybrook Lane, Irving, Texas 10M-3 

Hutsell, William Gary, Industrial Engineer, Lennox Industries 
Incorporated, 4901 Marsalis Avenue, Ft. Worth, Texas 10A-1 

Hutson, Harold K., Industrial Engineer, Coast Manufacturing and 
Supply Company, P.O. Box 950, Seguin, Texas 39A-2 

Huwiler, Robert L., 3118 West Thurston Avenue, Milwaukee 9, 
Wisconsin 45M-4 

Hvatt, Robert L.. Hemlock Point Road, Chagrin Falls, Ohio 
7A-2 

Hvatt, Robert T., P.O. Box 112, Watertown 72, Massachusetts 
30M -4 

Hyde, David M., 3546 Altamont Drive 
43A-2 

Hyde, Robert M., 402 Lincoln 
53M-3 

Hydrick, Donald F., 8966 Cliffridge Avenue, La Jolla, California 
29A-1 

Hygon, Robert W., Jr.. P.O. Box 432, Pearisburg, Virginia 81M-3 

Hyland, John E., John Deere Spreader Works, 1209 Thirteenth 
Avenue, East Moline, Illinois 46M-4 

Hymes, Charles R., 314 Harvard Circle, 
50M-4 


Pawtucket, Rhode Island 


, Carmichael, California 


Avenue, Chesterton, Indiana 


American Fork, Utah 


Tannaco, Ralph M., 183 Jefferson Avenue, Island Park, Long 
Island, New York 5A-2 

Ibaniz, Anthony A., 134 Williams Street, East Williston, New 
York 5M-4 

Ickes, Jack W., 2701 Wayside, Ft. Worth 10, Texas J0A-1 

Illig, Leon E., 179 Castle Hill Road, East Aurora, New York 
49A-1 


January-February, 1960 


Ilyin, Alexander G., Sundstrand Turbo, 2480 West Seventieth 
Avenue, Denver 11, Colorado 32A-1 

Imhoff, John L., Head, Department of Industrial Engineering, 
University of Arkansas, Fayetteville, Arkansas 84M-3 

Immer, John R., Work Saving International, 1735 Nineteenth 
Street, N.W., Washington 9, District of Columbia 14M-4 

Impagliazzo, A. Michael, The Griscom-Russell Company, Massil- 
lon, Ohio 19M-3 

Infield, Dwight H., 516 West Twenty-eighth, Erie, Pennsylvania 
51M-4 

Ingalls, Robert E., 4449 Dundee Avenue, Columbus 13, Ohio 
1A-2 

Ingenohl, Ingo, 2242 Silverpine Drive, Glenview, Illinois 25M-4 

Ingle, Allan N., Jr., 11409 East Thirty-first, Independence, Mis- 
souri 92M-4 

Inglis, Allick W., Jr., 3 Chipper Circle, Savannah, Georgia 26A-1 

Inglis, Joseph B., 2237 Andrews Avenue, Bronx 53, New York 
5A-2 

Ingram, Blaine G., 835 West Picidilly Road, Phoenix, Arizona 
70A-2 

Ingram, John D., 615 West Shore Drive, Pekin, Illinois 80AF-4 

Inhulsen, Herman M., Jr., 603 Johnston Street, Savannah, Georgia 
26AF-3 

Inkenhaus, Irvin J., Rt. 2, Haubstadt, Indiana 88A-2 

Inman, Raymond C., 601 South Fourth Street, St. Louis 2, 
Missouri 16A-4 

Inman, Samuel M., Jr., 83 Vermont Avenue, Asheville, North 
Carolina 83A-2 

Intas, Edward D., 9621 North Lake Drive, S.W., Tacoma 99, 
Washington 20A-2 

Irelan, Clyde E., 4154 Nulty Drive, Concord, California 12A-2 

Ireland, James V., 715 First Street, Verona, Pennsylvania 3A-1 

Ireson, W. Grant, Department of Industrial Engineering, Stanford 
University, Stanford, California 37M-4 

Irving, Richard G., 100 Ferry Street, Danville, Pennsylvania 
89AF-4 

Irwin, Eugene S., RFD 1, Box 25-D, Cheraw, South Carolina 
0A-3 

Irwin, George G., 12454 Princeton, Chicago 28, Illinois 25M-4 

Irwin, Robert D., Rheem Manufacturing Company, 801 Chesley 
Avenue, Richmond 4, California 12A-2 

Isbell, James M., 3632 Watonga, Ft. Worth 7, Texas 10M-3 

Isbell, Joseph E., 234 Stevenson Boulevard, Buffalo 21, New York 
49M-3 

Isleib, Henry W., Manager, Value Analysis Program, Bristol Lab- 
oratories Incorporated, Thompson Road, Syracuse 1, New 
York 13A-2 

Isley, 8. Gerald, The Jerold Corporation, Box 708, Smithfield, 
North Carolina 66M-3 

Ix, James D., 49 Canyon Acres Drive, Santa Barbara, California 
0A-1 

Iyer, 8S. 8., G. S. Office, TISCO, Jamshedpur-1, India 4M-S 


Jack, Donald W., Industrial Engineer, Massey-Ferguson’ Limited, 
954 King, Toronto 3, Ontario, Canada 87M-3 
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Street, North Miami, Florida 40M-3 

Krone, William J., Time Study Assistant, Gustin Bacon Manu- 
facturing Company, 3000 Fairfax Road, Kansas City, Kansas 
92A-2 

Krosser, Howard S., Chalais Road, Mount Freedom, New Jersey 
61A-2 

Krueger, Edward A., 405 West Fifth Street, Brenham, Texas (CA-1 

Krueger, Henry F., Jr., 2645 Milford Drive, Bethel Park, Pennsyl- 
vania 3M-3 

Krueger, Philip G., USA Engr. Dist. Trans-East, APO 271, New 
York, New York (0A-1 

Kruger, Bernard E., 42-17 East One Hundred Ejighty-seventh 
Street, Cleveland 22,Ohio 7M-4 

Krumholz, Norman A., 6770 De Vimy, Montreal, Canada 0M-3 

Krummenacher, Donald Paul, 1500 Bay Meadows Drive, Floris- 
sant, Missouri 16M-4 

Krupp, K. E., 718 Center Street, Ironton, Ohio 0A-1 

Krupsaw, Manuel S., 1149 Burch Lane, University City 30, Mis- 
souri 16M-4 

Kruse, Heinz W., Maintenance Division, Bureau of Yards and 
Docks, Washington 25, District of Columbia 14A-2 

Krutsch, Kenneth E., A. O. Smith Corporation, 3533 North 
Twenty-seventh Street, Milwaukee 1, Wisconsin 45M-4 

Ksiazek, Adam E., 215 West Thirty-fifth Avenue, Apartment 102, 
Gary, Indiana 53A-1 

Kubic, Frank T., 195 Main Street, Kingston, New York 76A-2 

Kubisch, Herbert A., 141 Peters Avenue, Fond du Lac, Wisconsin 
45A-2 

Kublanow, Samuel M., 809 College Avenue, Pittsburgh 32, Penn- 
svivania 3A-] 

Kuchta, Joseph A., R.D. 1, Princeton, New Jersey 5A-2 

Kuebler, Alfred A., Rutgers University, College of Engineering, 
New Brunswick, New Jersey 61M-4 

Kuers, Marvin M., 3211 Lochmoor Lane, Dallas 20, Texas 10A-3 

Kuhaneck, Bernard A., 41 Burroughs Drive, Snyder 26, New York 
49A-1 

Kuhn, Thomas A., 1850 North Star Road, Room 41, Columbus 12, 
Ohio 1A-2 

Kukasch, Herbert L., 105 West One Hundred Sixty-third Street, 
New York 52, New York 5A-2 


Kukel, John, 8106 Mclaren Avenue, Canoga Park, California 
23M-4 
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Kukula, Chester F., Firestone Tire and Rubber Company, Plant 
II, Akron 17, Ohio 52A-4 

Kulba, Peter V., 226 McLennan Drive, Fayetteville, New York 
13A-2 

Kulo, Thomas 8., USS Helena (CA-75), c/o FPO, San Francisco, 
California 20A-2 

Kumm, Paul P. A., 4 Parkwood Drive, East Syracuse, New York 
13A-2 

Kummer, James A., 2031 Bruce Street, Kingsport, Tennessee 
17M-3 

Kummerer, Thomas M., 5133 Grand Avenue, Kansas City 12, Mis- 
souri 92A-2 

Kumpe, James H., 7361 North Ridge, Chicago 45, Illinois 25A-1 

Kumpf, Robert F., Jones and Laughlin Steel Corporation, Ali- 
quippa Works, Aliquippa, Pennsylvania (A-1 

Kundaji, Suresh D., 3140 South Michigan Avenue, Chicago 16, Il- 
linois 25A-1 

Kunes, Joseph, 5447 West Osborn Road, Glendale, Arizona 70AF-4 

Kunsman, Eugene E., Eden Forest, RFD 1, Raleigh, North Caro- 
lina 66M-3 

Kuntz, Peter J., 250 Harrison Avenue, Mineola, New York 86M-4 

Kunzler, Eugene D., 161. Hillcrest Drive, R.D. 3, Box 39, Wells- 
burg, West Virginia 58M-4 

Kurfess, Roland H., 6616 North Loron Avenue, Chicago 46, Illinois 
25A-1 

Kurosawa, Tomio, 76 Union, Freeport, New York 86M-4 

Kurzen, Roger F., 1706 Spring Avenue, N.E., Canton 4, Ohio 
19M-3 

Kutsch, Hilbert F., 7901 Jackson Park Boulevard, Wauwatosa 13, 
Wisconsin 45M-4 

Kuttner, Donald, 1108 Fleetwell Avenue, West Covina, California 
78A-2 

Kuzma, Casimir J., 3744 South Rutland Avenue, St 
Wisconsin 45A-2 

Kuzmick, Paul L., 208 Passaic Avenue, Passaic, New Jersey 
61A-2 

Kuzmuk, Alexander, West View Drive, Naugatuck, Connecticut 
97 A-2 

Kwasnik, Michael W., 200 Ridge Avenue, Chattanooga, Tennessee 
54A-2 

Kyle, Rodney W., Route 2, Hot Springs, Virginia 101A-2 

Kyzivat, Harry J.. Methods Engineer, Parke Davis and Company, 
Joseph Compau and Detroit River, Detroit 7, Michigan 
47 A-2 


Francis 7, 


szaBonte, Joe R., 401-D Oaklawn, Chula Vista, California 29A-1 

abrie, Joseph P., 10566 Debra Avenue, Granada Hills, California 
23A-1 

aBudde, Douglas P., Kodak Park Works, Eastman Kodak, 1669 
Lake Avenue, Rochester, New York 44M-4 

aacey, John J., 3388 Hiwood Drive, Pittsburgh 34, Pennsylvania 
3A-1 

zackey, Fred T., Jr., 1611 Cedar Downs, Mobile, Alabama 79A-2 

aederach, Paul A., 4216 West Seventieth Street, Edina 24, Minne- 
sota 38A-2 

affer, Harry, R.F.D. 1, Box 126, Helene Road, Valley Cottage, 
New York 5A-2 

Force, R. Sidney, 465 Garfield, Struthers, Ohio 24A-1 

aForge, Robert M., University of Tennessee, Knoxville 4, Ten- 
nessee 11M-4 

aGrone, Albert C 
69 A-2 

ahiere, Joseph L., 1016 Shady Brook Drive, Mobile, Alabama 
79A-2 

ai, Richard 8. W., 461 Merwin Place, Dayton 31, Ohio 2A-2 

ain, William H., 407 Hillside Drive, Joplin, Missouri 0M-3 

ing, John H., Jr., 105 F. Rodman Road, Chesapeake Gardens, 
Aberdeen, Maryland 42A-2 

aird, Harry G., P.O. Box 255, Milford, New Jersey 77M-4 

Aitala, Everett, Clemson A and M College, Clemson, South Caro- 
lina OM-3 

Lake, Calvin B., 1917 First Avenue, Seattle, Washington 20M-4 

Lake, Charles W., Jr., 337 South Sunset Avenue, La Grange, II- 
linois 25M-4 

Lake, Robert F., Lansdale Tube Company, Church Road, Lans- 
dale, Pennsylvania 3/M-4 
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Lakshminarayan, S. T., Number 9, Cross-Road. 2, T. C. Colony, 
Kadma, Jamshepur-5, India 4M-S 

Lamb, John W., 1554 Walton Way, Augusta, Georgia 0A-1 

Lamb, Lyall C., United States Steel Corporation, Mail Station 70, 
2 North Broadway, Gary, Indiana 53A-/ 

Lamb, Richard Y., 424 North Negley Avenue, Pittsburgh 6, Penn- 
sylvania 3AF-3 

Lamb, Russell B., Jr., 1043 Theresa Lane, Milwaukee 9, Wisconsin 
45M-4 

Lambert, Donald, 345 South Eleventh Street, San Jose, California 
37 A-1 

Lambert, Ralph A., Jr., Tremont Apartments, Willow House 3C, 
Allentown, Pennsylvania 77A-2 

Lambert, Robert W., 4717 Rocky River Road, Chattanooga 6, 
Tennessee 54A-2 

Lamborn, Norman E., 522 Edwards, Louisville, Ohio I19A-1 

Lambrou, Fred H., 66 Brookfield Road, Upper Montclair, New 
Jersey 61M-4 

LaMorder, James D., 32 West Bay Path Terrace, Springfield 9, 
Massachusetts 94M-4 

L’Amoreaux, Raymond C., c/o Olokele Sugar Company, Kauma- 
kani, Kauai, T. H. 0AF-3 

Lampe, Harry, F., 30 Nursery Road, Huntington Station, New 
York 86M-4 

Lampe, Thomas R., West Main Avenue, Clinton, Iowa 46A-2 

Lamson, Frederick E., Frontier Chemical Company, Box 545, 
Wichita 1, Kansas 56A-2 i 

Lamson, Irving W., Princeton Knitting Mills, Incorporated, 118 
Echo Lake Road, Watertown, Connecticut 97M-4 

Landberg, Albert T., Jr., 856 Carpenter Avenue, Oak Park, Illinois 
25A-1 

Landis, Harry D., Jr., Apartment 3E, 57 West Eighty-fourth Street, 
New York 24, New York 5M-4 

Landis, Kenneth M., 4035 Powell Avenue, Columbus 13, Ohio 
1A-2 

Landolfi, Louis M., 534 East Waldburg Street, Savannah, Georgia 
26A-1 

Landrum, Albert E., R.F.D. 1, Box 250, American Fork, Utah 
50M-4 

Landry, James A., 239 Emerson Street, Houston 6, Texas 22A-/ 

Landry, William C., Johns-Manville Fiber Glass Incorporate«|. 
1810 Madison Avenue, Toledo 1, Ohio 36M-4 

Landsiedel, Clyde H., IBM Corporation, Department 732, Mnidi- 
cott, New York, 96A-1 

Landstrom, Melvin E., 1558 Columbine Way, Upland, California 
78M-4 

Lane, George M., Ethyl Corporation, P.O. Box 472, Pasadena, 
Texas 22M-4 

Lane, Robert E., 2660 North Humboldt, Apartment 20, Milwaukee 
12, Wisconsin 45A-2 

Lanes, Martin, 44 Gilbert Drive, Rochester 9, New York 44A-2 

Langdon, James E., Thompson Products, Incorporated, 902 Lyons 
Road, Portland, Michigan 47A-2 

Lange, Alfred C., 57 Edgewood Road, Westwood, Massachusetts 
30M-4 

Langer, Martin G., 686 Empire Boulevard, Brooklyn 13, New York 
5A-4 

Langford, Ruby S., 98 Glen Avenue, Port Chester, New York 
5A-2 

Langmo, R. Donald, Oregon State College, Department of Agri- 
cultural Economies, Corvallis, Oregon 67A-1 

Langner, Harold A., 1917 South Fern, Wichita 13, Kansas 56A-2 

Lanna, A. August, II, 345 Park Street, Upper Montclair, New Jer- 
sey 5M-4 

Lanphear, Robert M., 1931 Manchester Road, Sacramento 15, 
California 43A-2 

Lanzoni, Fred T., 128 Empire Street, Lynn, Massachusetts 30A-2 

LaParo, Anthony T., Route 1, Allentown, Pennsylvania 77A-2 

LaPointe, Frederic Joseph, Jr., 612 Greenleaf Drive, Monroeville, 
Pennsylvania 3M-3 

Laputz, John, 19917 Stagg, Canoga Park, California 23A-1 

Larizza, Edward P., 449: Manville Road, Pleasantville, New York 
5A-2 

La Robardier, Lamont, 2 
61M-4 

Larrimore, Jeffrey, 209 Pearl, Jackson, Alabama 79A-2 


wreenway Court, Closter, New Jersey 
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warrington, Albert N., 44 Kent Road, Glen Rock, New Jersey 
61M-4 

varsen, James W., 1898 Del Monte Court, Walnut Creek, Cali- 
fornia 12A-2 

arson, Alfred J., 1464 Ridge Road, Homewood, Illinois 25M-4 

arson, Clair M., 2129 Cedar Avenue, White Bear Lake, Minne- 
sota 38A-2 

arson, Frank A., 266 Washington Street, Holliston, Massachusetts 
68 A-2 

arson, John C., 1818 Downington Avenue, Salt Lake City 8, Utah 
50A-2 

arson, Robert A., 2427 Transit Avenue, Anaheim, California 
23A-1 

arson, Wilford L., Jr., 4413 West Weldon Avenue, Glendale, 
Arizona 70A-2 

ascelles, Rowley H., 17356 Pinedale, Fontana, California 

aser, William C., 908 Main Street, Evanston, Illinois 25A-1 

ash, Stanley F., 276 Eddy Glover Boulevard, New Britain, Con- 
necticut 75A-2 

sashbrook, Thomas S.., 
California 12M-4 

zasher,. Robert W., 3210 East Huron River Drive, Ann Arbor, 
Michigan 47M-4 

zaskey, Eugene T., 
82A-2 


78A-2 


5129 Golden Gate Avenue, Oakland 18, 


100 Wendy Road, Trumbull, Connecticut 

asko, Burt B., Emerson Electric Manufacturing Company, 8100 
Florissant Avenue, Station 402, St. Louis 36, Missouri 16A-2 

asley, Robert A., Fairmount Avenue, Chatham, New Jersey 
61A-2 

sasser, David, Director of Research and Education, IUE, AFL- 
CIO, 1126 Sixteenth Street, N.W., Washington 6, District of 
Columbia 14M-4 

astra, Frank T., 1517 West Oakton Street, Park Ridge, Illinois 
SOA-4 

a Sure, Lester J., Jr.. 502 South Eighteenth Street, Wilmington, 
North Carolina (A-] 

timer, John D., Box 12, Bogata, Texas (A-/] 

aucks, Byrl V., The Raymond Corporation, Greene 
96A-1 

audermilch, Alan B., 6115 Jonestown Road, Harrisburg, Penn- 
sylvania 95M-4 

sue, Peter D., Methods and Standards Division, Firestone Tire 
and Rubber Company, 2525 Firestone Boulevard, Los Angeles 
54, California 23AF-3 

auffer, Lloyd J., Stromberg-Carlson Company, 100 Carlson Road, 
Rochester 3, New York 44M-4 

auner, Alfred, 9 Circle Drive, Hicksville, Long Island, New York 
86A-2 

wurence, Martin, 24 Howard Street, Pompton Lakes, New Jersey 
61A-2 

ursen, Milton P., 7504 Eureka Avenue, El] Cerrito, California 
12M-4 

aussucq, Harry P. L 
svivania 31M-4 

uterbach, Edward G 
linois 25M-4 

averdiere, Robert A.. 
61A-2 

savergne, Louis H., R.D. 3, Box 5, Campbell Road, Schenec- 
tady, New York (0A-1 

avernoich, Edward P., 108 West Williams Street, Bath, New 
York 48A-l 

aVista, Lawrence Ee. 
sey 61A-2 

aw, Alan Eugene, St. Moritz Apartments, Apartment 502, 7900 
La Porte Freeway, Houston 12, Texas 22M-4 

aw, Donald E., Jr., Clay Pike, Route 4, Zanesville, Ohio 1A-2 

wing, William D., Jr., 307B East Court, Aberdeen, Maryland 
4{2A-2 

awler, Frederick W., 282 Green Street, Park Forest, Illinois 
25M-4 

awler, John, Steel Company of Canada, Limited, Wellington 
Street, North, Hamilton, Ontario, Canada 87A-1 

Henry R., 7710 Daffodil Drive, Pleasure Ridge Park, 

Kentucky J&AF-3 


P New York 


, Jr., 417 Charles Lane, Wynnewood, Penn- 
, 4733 W. Montana Street, Chicago 39, Il- 


17 Alward Lane, Succasunna, New Jersey 


138 Pasadena Place, Hawthorne, New Jer- 


Aawrence, 
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Lawrence, Herbert L., 80-50 Baxter Avenue, Apartment 3J, Elm- 
hurst 73, New York 5M-4 

Lawson, Elizabeth, 2418 Kelly Street, Hayward, California 12M-4 

Lawson, Raleigh A., 11851 South East One Hundred Seventieth 
Place, Renton, Washington 20A-2 

Lawson, Wayne E., Naval Post Graduate School, Box 2593, Mon- 
terey, California O0A-1 

Lawton, Thomas E., 3 Ann Street, St. Catharines, Ontario, Canada 
87M-3 

Laxon-Roberts, William T., 1504 Sanchez, Burlingame, California 
12M-4 

Lay, John W., Jr., 2010 Woodbine Terrace, N-E., Atlanta 6, 
Georgia 6M-4 

Layman, Bobby C., Dahlgren, Virginia 0A-1 

Layman, Carl W., 4862 Cedarhurst, Toledo 13, Ohio 36A-4 

Layman, George W., 106 Longwood Road, Bristol, Tennessee 
17A-1 

Layman, H. Travis, 2213 Trinity, Waco, Texas (A-/ 

Lays, Edwin P., 7% Paris Road, New Hartford, New York 85A-2 

Lazarowitz, Marvin, 2070 Arthur Avenue, New York 57, New York 
5A-2 

Lazarus, Irwin P., Smith-Stewart Paper Products, 882 Third Ave- 
nue, Brooklyn 32, New York 86M-4 

Lazorick, Gerald J., 735 Susquehanna Avenue, Wyoming, Penn- 
sylvania O0A-1 

Leach, Floyd H., Ji 
37 A-3 

Leach, Oswald H., General Electric Company, 316 East Ninth 
Street, Owensboro, Kentucky 88&M-4 

Leach, W. M., Jr., 7 Ridgewood Drive, Woodland Hills, Green- 
ville, South Carolina (A-1 

Leadley, Donald L., 328 South Spring, La Grange, Illinois 25A-/ 

Leadley, Herbert L., 4320 North Jane Way, Windermere, Wil- 
mington 4, Delaware (A-1 

eahy, Charles E., 2313 Cloverdale Avenue, Apartment A, Win- 
ston-Salem, North Carolina 21A-2 

zaman, John M., 4732 Far Hills Avenue, Dayton 29, Ohio 2A-2 

zaper, William D., 813 Edgewood Drive, Charleston 2, West 
Virginia 58A-2 

zeard, Donald A., R.D. 3, Box 214, Saugerties, New York 76A-2 

ard, Terry S., 4425 Northwest Eleventh Street, Oklahoma City 
7, Oklahoma 57A-2 

Leary, Timothy C., 318A Atkins Avenue, Lancaster, Pennsylvania 
71AF+4 

LeClair, Edward J., 15933 Bluefield, La Mirada, California 23A-1 

Ledbetter, William N., 1005 South Christine Avenue, Anniston, 
Alabama (A-1 

Lederer, Allan H., 237 Pine Street, Dover, Delaware 0A-/ 

Ledwell, Claude A., United States Army Environmental Health 
Laboratory, Army Chemical Center, Maryland 42A-2 

Lee, Charles J., 401 Canterbury Court, Hinsdale, Illinois 25M-4 

Lee, Hollis W., United States Post Office Department, Regional 
Office, 870 Market Street, San Francisco 2, California 37AF-3 

Lee, Lawson S., 714 Starlit Road, Nashville 9, Tennessee 73A-/ 

Lee, Louis ‘Terry, 7500 South Shore Drive, Chicago 49, Illinois 
25A-3 

Lee, Robert E., Mitchell Road-Preston Woods, Kingsport, Tennes- 
see 17M-3 

Lee, Robert M., United States Steel Corporation, Gary Sheet and 
Tin Mill, Gary, Indiana 53M-3 

Lee, Robert M., 3816 West Fourth Street, Fort Worth, Texas 
10A-1 

Lee, Sherman H., 210 East Meadow Drive, Palo Alto, California 
37M-4 

Lee, Stephen J., 
27 A-2 

Lee, Warren W., 117 Rock Creek Drive, Greenville, South Caro- 
lina O0A-1 

Lee, Wayne B., 61 South Broadway Street, Long Branch, New 
Jersey 

Leeds, David R., 5 Ford Court, Bergenfield, New Jersey 5A-2 

Leeman, Frederick G., Argus Cameras, 405 Fourth Street, Division 
of Sylvania Electrical Products, Ann Arbor, Michigan 0M-3 

Leeper, Bruce F., 620 Twenty-third Street, N.W., Canton 9, Ohio 
19A-3 


, 1348 Bobwhite Avenue, Sunnyvale, California 


1217 Underhill Drive, Jacksonville 11, Florida 
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Leeper, Robert M., Box 71, Middletown, Pennsylvania 95A-2 Letbetter, Dudley G., 11513 Ralpa, N.E., Albuquerque, New 
Lees, John P., 90-10 Thirty-fourth Avenue, Apartment 1-K, Jack- Mexico 59M-3 
son Heights 72, Long Island, New York 5A-2 Le Tourneau, Richard H., P.O. Box 2307, Longview, Texas 60A-2 
LeFree, Thomas O., Shwayder Brothers, Incorporated, 1050 South Letzig, Frank W., Jr., 9 Evergreen Road, Little Rock, Arkansas 
Broadway, Denver 9. Colorado 32A-] 84M-3 


Legg, Ellis Roy, 903 Broad, N.W., Canton 8, Ohio 19M-3 Leu, Rudolph R., 5138 Rincon Street, San Diego 15, California 
Legleu, J Kenne th. 10666 Allyson Street, Baton Rouge 6, Louisi- 20A-1 

ana 41/A-] Leurck, Earl D., 204 Richard Street, Marietta. Georgia 6A-2 
Legrand, Maurice G. J., 9 Tulip Drive, Gretna, Louisiana 74A-2 LeVangie, William A., 36 Belcher Street, Randolph, Massachusetts 
Lehman, Jay W., 114 Park Street. Elizabethtown, Pennsvivania 30AF-4 

71A-2 Leveille, Richard R., P.O. Box 1121, McGill, Nevada 50AF-4 
Le hoezky > Paul N " 115 West Rov al Fore st Boule vard, Columbus Le vesque, John E " 2 Phillips Street, Woburn, Massachusetts 

14, Ohio 1M-4 30M-4 


Lehotsky, Victor, Jr., Continental Oil Company, Box 156, York- LeVin, John I., 205 Oppenheimer Building, St. Paul 1, Minnesota 
town, Texas (A-/ 38M -4 
Lehrer, Robert N., Department of Industrial Engineering, Tech- Levine, John J., Bureau of Aeronautics Tech. Rep., APO 148, 
nological Institute, Northwestern University, Evanston, Illi- San Francisco, California 78A-2 
nois 25M-4 Leviton, Harold, Worthington Corporation, 37 Appleton Street, 
eibrock, Edward J., Atwood Glens, R.R. 1, Mineral City, Ohio Holyoke, Massachusetts 94M-4 
19M-3 Levitt, Harry P., 9114 West Swan Circle, Brentwood 17, Missouri 
eibson, Marvin E., 20530 Huntington, Detroit 19, Michigan 16A-2 
17 A-2 Levokove, Michael H., 55 Seventeenth Street, Jericho, New York 
eighton, Gerald L., 400 Huntington Road, Kansas City 13, Mis- 86A-2 
souri 92A-2 Levosky, John M., 517 Gist, Port Neches, Texas 0A-1 
eighton, Robert M., 121 llturn Lane, Roslyn, New York Levulis, Raymond. J., 2155 Wrenson, Ferndale 20, Michigan 
86M-4 17 A-2 
eithauser, William B., 327 rimouth Drive, Tyler, Texas Levy, Alan J., 136-23 Seventy-first Road, Kew Gardens Hills 67, 
60M-4 New York 86M-4 
Master, LaVerne C., 19 West Twelfth Street, Nitro, West Levy, Irwin, Methods and Time Study Engineer, Signal Manufac- 
Virginia 58A-2 turing Company, 47 Congress Street, Salem, Massachusetts 
enhard, Donald |] W est inghouss Electric Corporation, 1216 30AF-4 
West Fifty-eighth Street, Cleveland 2, Ohio 7A-2 Levy, Ronald R., 34-26 Forty-first Street, Long Island City 1 
enhart, Rolland K., Jr., 520 East Main Street, Owego, New York New York &6A-2 
96A-1 Levy, William J., Leo, Indiana 34A-1 


nkey, William J., Thomps lucts, Incorporated, Room 229 Levy, Zack S., 902 Darlene Avenue, Wanamassa, New Jersey 
] 


23555 Euclid Avenues le in 7.Ohio 7A-2 61M-4 
nthe, Charles F., 348 Ripplewood Drive, Rochester 16, New Leweke, Arnold O., Sheffield Division, Armco Steel, P.O. Box 3129, 
York 44A-2 Houston, Texas 22M-4 
ntz, Bruce A. e1 It Lake City 17, Utah Lewis, Carter B., 5388 Waterman, St. Louis 12, Missouri 16A-2 
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entz, Paul A., 1925 Washington, orthampton, Pennsvlvania Lewis, Freeman C., 32 Woodview Drive, Rochester 11, New York 
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eo, Francis P., 616 Copley Street, Elmira, New York 48A-1 Lewis, George R., 1225 Wogan Road, York, Pennsylvania 72M-~-4 
eonard, David C., 1803 Fredericksburg Avenue, Lakeland, Florida Lewis, Howard W., Jr., 871 Clinton Road, Los Altos, California 
91M-4 37M -4 
epak, Michael J., 4357 North Fortieth Street, Milwaukee 16, Lewis, Hubert du Bois, 3803 Bridle Path, Marshall, Texas 60M-4 
Wisconsin 45M-4 Lewis, James S., The Shenango Furnace Company, Sixth Street, 
escault, Edmond G., 506 Baylor Road, Elmira, New York 48M-3 Sharpsville, Pennsylvania 24A-1 
eschyn, Edward C., 1609 Valley View Avenue, Belmont, Cali- Lewis, John H., Box 296, Headquarters Air Material Command, 
fornia 37A-] Wright-Patterson Air Force Base, Ohio 2A-2 
esinski, Chester ° 4410 Gamma Avenue, Cleveland 5, Ohio Lewis, Karl B., Republic Steel Corporation, Pine Street, Warren, 
7M-4 Ohio 24M-3 
eslie, Charles E., American idge Division, P.O. Box 2201, Lewis, Orville R., R.R. 2, Windall, Indiana 35A-2 
Roanoke, Virginia 9/A-/ Lewis, Paul W., 1608 Price Street, Scranton 4, Pennssylvania 
#slie, William F., 2241 Avenue I, Beaumont, Texas (A-/ O0A-1 
eslie, William H., Oakwood Manor, Apartment 35B, Woodbury, Lewis, Robert L., Jr., 319 East Second Street, Mount Carmel, 
New Jersey 31A-2 Illinois S&8AF-4 
sperance, Jean J. A., Superintendent, Industrial Engineering, Lewis, Roland M., 6034 Revere Place, Dallas 6, Texas JO0M-3 
Kitimat Works, Aluminum Company of Canada, Limited, Lewis, Walter V., 67 Cedar Hill Road, Northboro, Massachusetts 
Kitimat, British Columbia, Canada 0M-3 68M -3 
esperance, Jean P., 311 Cadmia Avenue, Coral Gables, Florida Leyon, John R., 6 Clifton Road, Wellesley Hills 82, Massachu- 
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13M-4 Lichtenwalner, Ronald K., 3080 Mosser Drive, Allentown, Penn- 
ester, Max M., Division Industrial Engineer, Glass Containers sylvania 77A-2 
Corporation, 1747 West Commonwealth Avenue, Fullerton, Liddie, Donald F., Plant Industrial Engineer, Corning Glass 
California 12M-4 Works, Bradford, Pennsylvania 0M-3 
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Lidington, Bob W., 4809 North Thirty-fourth Drive, Phoenix, 
Arizona 70M-4 

Lieberman, Gerald J., Department of Industrial Engineering, Stan- 
ford University, Stanford, California 37A-1 

Liffman, Leo, 508 E. Union Avenue, Litchfield, Illinois 16M-4 

Lightner, William C., 320 South Findlay Street, York, Pennsyl- 
vania 72A-2 

Lignau, Willy G., c/o Westinghouse Electric Corporation, Balti- 
more, Maryland 42A-2 

Ligon, Charles K., Jr., 5616 Ninth Avenue, Birmingham 6, Ala- 
bama 9A-2 

Lilienthal, Werner, 1752 Old Waterbury Road, Cheshire, Con- 
necticut 75A-2 

Lilley, A. Norman, Manager, Industrial Engineering Division, Pilk- 
ington Brothers (Canada) Limited, 1111 Millwood Road, Lea- 
side, Toronto 17, Ontario, Canada 87M-3 

Lilley, John R., I, 13 Knollwood Road, Paxton, Massachusetts 
68A-2 
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25A-1 
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Lindhurst, Raymond H., 190 Parkwood Avenue, Kenmore 17, 
New York 49AF-3 

Lindman, Stanley F., “Visual” Plant Layouts, Incorporated, 143 
East Foothill Boulevard, Monrovia, California 23A-/ 
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